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To  His  Royal  Highness 


G 


E 


Prince  of  Wales,  Prince  Ele&oral  of  Bruit- 


fwick,  Lunenburg,  &c. 


Duke  of  Cornwell  and  Rothfay ,  Duke  and  Mar- 
quefs  of  Cambridge ,  Earl  of  Cbefter ,  Milford 
-  Haven,  and  Carreck,  Vifcount  North- /Merton, 
Baron  of  Tewksbury  and  Renfrew ,  Lord  of  the 
Iflands,  and  Steward  of  Scotland,  and  Knight  of 
the  mod:  noble  Order  of  the  Garter. 


Great  Sir, 


Highness  having 


•  done  me  fo  great  an  Honour 
as  to  take  this  Book  under  your 
Patronage  with  great  Humility 
and  Thankfulnefs  I  lay  it  at  your 
F eet;  not  doubting  but  that  (what¬ 
ever  my  Performance  is)  the  Sub¬ 
ject  will  be  acceptable,  it  being  a 
Vindication  of  the  Existence  and 
Attributes  of  that  infinite  BE¬ 
ING,  to  whom  your  Royal  High- 


DEDICATION. 

nefs  hath  no  lefs  pioufly  than  juft' 
]y  afcribed  your  great  Royal  Fa¬ 
ther’s  and  your  Family's  peace¬ 
able  Accefllon  to  the  Crown,  and 
Dignity  of  thefe  Realms. 

T hat  the  Bleftlngs  of  the  fame 
moft  merciful  Being  may  be  per¬ 
petuated  to  your  Royal  Highnefs 
and  all  Yours,  is  the  hearty  Pray¬ 
er  of. 


Moft  Illuftrious  SIR, 
Tour  Royal  Highnefs' s 

V  ■  ■  •  % 

ra ofl  humble  obedie&t 
Servant^ 


v  * 

‘W’.  D  J  R  H  A  hI 


TO  THE 


READER 


Otwithftanding  that  a  book  is  more  com- 


JL.  ^1  pleat  and  valuable  by  Additions  and 
Amendments,  yet  1  think  that  many  and 
great  Additions  are  an  Hardfhip  and  Lnjuftice 
to  the  Pur  chafers  of  a  former  Edition  ;  and 
therefore  I  have  in  this,  and  the  foregoing  Edi¬ 
tions,  avoided  it  as  much  as  well  I  could,  al¬ 
though  fome  of  my  learned  Friends  would 
have  perfuaded  me  to  it,  and  alfo  contributed 
their  Obfervations, 

But  yet  from  what  I  have  faid  in  the  Pre¬ 
liminary  TDifc .  p.  3.  it  will,  I  doubt  not,  be 
expelled,  that  I  fhould  give  fome  account  of 
the  Obfervations,  which  the  long  and  good 
Glafles  in  my  hands  have  afforded  me  ffnce 
the  laft  Edition  of  this  Book. 

But  I  have  little  to  boaft  of  here,  having 

(beiides  the  old  former  complaint  of  the  want 
of  a  long  Pole  to  manage  Mr.  Huygens’s  Glals 
with)  many  great  Hindrances  in  my  Obierva- 
tions,  partly  by  a  very  dangerous  Fit  of  Sick- 
nefs,  which  hung  long  about  me  ;  and  partly 
by  my  neceffary  Affairs  calling  me  to  matters 
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of  another  nature.  But  fome  of  the  mofl  con* 
fiderable  of  my  Obfervations  were  thefe. 

1.  Viewing  Venus  with  Mr.  Huygens’s  Glafs 
divers  Nights,  when  near  her  Pedigee,  and 
much  horned,  I  thought  I  faw  VtnfraShis  or 
Rougbnejjes  on  the  Concave  Part  of  the  en¬ 
lighten’d  Edge  ((itch  as  we  fee  in  the  New 
Moon)  which  I  have  reprefented  as  nearly  as. 
I  could  in  Fig.  12 . 

2.  In  my  Frequent  Views  of  Jupiter ,  I  fuel 
his  Belts  to  have  great  Varieties ;  that  they 
change  their  Places ;  that  their  Breadths  alter* 
being  fometimes  broader,  fometimes  confider- 
ably  narrower;  that  fometimes  they  are  more 
m  Number,  fometimes  fewer  ;  fometimes  they 
are  darker  and  blacker  ;  fometimes  thin  and 
only  like  a  Miff  Towards  the  Poles  of  Ju¬ 
piter  are  the  greateft  Alterations,  their  being 
fometimes  few  or  no  Belts  toward  one  or  the 
other  Pole  fometimes  one  quite  acrofs  the 
polar  Parts,  another  reaching  but  half,  or  a 
Part  of  the  Way.  And  even  about  the  mid¬ 
dle,  or  equatorial  Parts  of  Jupiter ,  where 
there  are  always  Belts,  (and  commonly  two) 
yet  thefe  vary  confiderably.  Sometimes  they 
are  nearer  one  another  ?  fometimes  farther 
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afunder :  fometimes  they  are  confiderably 
broader,  cfpecially  that  neared  the  middle  ; 
fometimes  as  confiderably  narrower  :  fome¬ 
times  they  both  advance  towards  one  Pole  ; 
and  then  recede  towards  the  other  oppofite 
Pole.  Of  many  of  thefe  Appearances  I  took 
Draughts,  and  dehgned  to  have  enquired 
whether  they  had  certain  Periods ;  but  want 
of  health  and  Leifure  prevented  me. 

And  not  only  the  Belts,  but  the  Spots  alfo 
of  Jupiter  vary  greatly  ;  I  do  not  mean  the 
Spots  occafoned  by  the  Shade  of  the  Satel¬ 
lites,  but  fuch  as  are  on  the  very  Dilk ;  which 
are  fometimes  of  one  form,  fometimes  of  am 
other ;  and  oftentimes  none  to  be  feen  at  all, 
although  the  fame  Face  of  Jupiter  fhould  be 
towards  us. 

3.  The  lad  thing  I  fiiall  mention  is  the  Ne* 
lulcfe,  which  are  thofe  glaring  whitifh  Ap¬ 
pearances,  feen  with  our  Tel  el  copes  in  An¬ 
dromeda's  Girdle,  Hercules's  Back,  Anti  nous's 
Foot,  Orion's  Sword ,  in  the  Centaur,  Sagit- 
tary.  Sc c.  which  appear  through  the  Tele- 
fcope,  fomewhat  after  the  manner,  as  Cor 

Cancri  doth  to  the  naked  Eye. 

Thefe  Nebulofc  I  have  often  viewed  with 
Glades  of  very  different  lengths,  particularly 


u 
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that  in  fiedi  *Antinoi  with  Nlv.  Huygens's  :  but 
I  confefs  that  I  could  never  difcern  what  they 
are  ;  neither  indeed  could  I  perceive  any  great 
difference  in  their  Appearances  through  a  very 
good  Glafs  of  about  14  Foot,  and  others  of 
30  and  40  Foot,  yea,  Mr.  Huygens’s  of  126. 

But  indeed  the  grand  Obftacle  to  all  my 
Views  with  Mr.  Huygens'* s  Glafs  was  the  Va* 
pours  near  the  Horizon,  which  not  only  ob~ 
fcured  the  Objed,  but  caufed  fo  great  a  trerrr 
bling  and  dancing  thereof,  as  made  it  no  left 
difficult  to  be  diffincfly  and  accurately  view' 
ed,  than  a  Thing  held  in  the  Hand  is,  when 
danced  andfhaken  backwards  and  forwards.  By 
this  means  my  Expectations  from  Mr.  Huy- 
gens'* s  Glafs  were  frequently  fruflrated,  ex¬ 
cepting  in  Nights  that  were  more  than  ordi¬ 
narily  ferene  and  clear  ;  which  was  common¬ 
ly  in  fiich  as  were  the  moil  intenfely  frofty 
and  cold.  ■ 


Finding  it  therefore  unlikely  thatl  fhould 
do  much  more  with  Mr.  Huygens'* s  Glafs  than 
I  had  done,  I  reflored  it  to  the  Royal  Society 
which  lent  it  me,  (and  to  whom  Mr.  Huy¬ 
gens  bequeathed  it  by  his  lad  Will)  content¬ 
ing  myfdf  with  the  .Views  it  had  given  me, 
and  that  I  had  difeovered  it  to  be  an  excellent 
Glafs;  which  Dr.  Hook,  and  fame  others  of 
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our  beft  Judges ,  took  to  be  good  for  no¬ 
thing. 

And  now  having  given  this  Account  of  my 
Obfervations,  and  alio  fliewed  what  hindered 
my  compleating  of  them  (which  may  excite 
farther  Enquiries,  as  well  as  ferve  to  vindicate 
myfelf )  I  fhali  recommend  thefe  things  to 
fuch  as  have  good  Glafles,  particularly  to  the 
Diligence  and  Accuracy  of  my  very  ingenious 
Friend,  the  Reverend  Mr.  Pound,  into  whofe 
hands  the  Royal  Society  have  put  that  noble 
Requefi  of  Mr.  Huygens,  and  who  is  fo  well 
accommodated  for  railing  and  ufing  that  Glafs, 
as  to  have  feen  (among  other  confiderable 
things)  the  five  Satellites  in  Saturn ;  which  I 
confefs  I  could  never  reach,  nor  above  three 
of  them  that  I  could  be  fure  were  Satellites : 
I  fay  that  L  could  be  fure  were  fuch,  becaufq 
it  is  not  very  eafy  to  difhnguifh  which  are  Sa¬ 
tellites,  and  which  are  fmail  Pelefcopic  Stars, 
which  very  frequently  fhew  themfelves  in  a 
Glafs  of  fuchgoodnefs  as  that  is  I  remember 
that  1  once  verily  thought  I  had  found  out  fe- 
ven  Satellites  of  Saturn,  with  this  very  Glafs 
of  Mr,  Huygens,  £3  regularly  were  they  pla* 
ced  in  refpeft  of  Saturn .  But  when  I  came  to 
examine  them  the  following  nights,  X  found 
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that  there  were  really  no  more  than  two  Sa¬ 
tellites,  the  reft  being  fmall  Fixt  Stars.  But 
Mr.  Pound’s  Skill  and  exa&nefs  in  fuch  Ob- 
fervations,  is,  I  know,  fo  great,  (and  I  may 
add  that  of  my  fagacious  friend  Dr.  Halley 
too,  who  I  hear  hath  feen  the  fame)  that  I  do 
not  fay  this  by  way  of  Caution  to  them,  al¬ 
though  it  may  ferve  as  fuch  to  many  others. 

And  now  for  a  Clofe,  I  (hall  take  this  op¬ 
portunity  of  publicly  owning,  with  all.  honour 
and  thankfulnefs,  the  generous  Offer  made  me 
by  fome  of  my  Friends,  Eminent  in  their  Sta¬ 
tions,  as  well  as  Skill  and  Abilities  in  the  laws, 
who  would  have  made  me  a  prefent  of  the 
Maypole  in  the  Strand,  which  was  to  be  taken 
down)  or  any  other  Pole  I  thought  conveni¬ 
ent  for  the  management  of  Mr.  Huygens’s 
Glafs,  But  as  my  incapacity  of  accepting 
the  favour  of  thofe  noble  Mecaenates,  hath 
been  the  occafion  of  that  excellent  Glafs  being 
put  into  better  hands ;  fo  I  allure  my  felf  their 
expeftations  arc  abundantly  anfwered,  by  the 
number  and  good  lie  fs  of  the  Obfervations  that 
have  been  and  will  be  made  therewith. 
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PRELIMINARY  DISCOURSE 

i 

CONCERNING 

The  fyftems  of  the  heavens,  the  habitability 
of  the  planets,  and  a  plurality  of  worlds, 
lifeful  for  the  reading  of  the  following  book. 

MY  P'hyjt co-Tb  eology  having  met  with  fo 
quick  a  fale  as  to  come  to  a  third  inv 
preftion  before  the  year  was  expired,  but  efpe* 
daily  the  follicitations  of  many  learned  men, 
both  known  and  unknown,  have  given  me 
great  encouragement  to  fulfil  my  promife,  in 
fending  abroad  this  other  part,  relating  to  thq. 
Heavens  :  which  ihould  fooner  have  feen  the 
light,  but  that  1  was  minded  not  to  interrupt 
the  reader’s  patience  with  many  notes  (which 
I  could  not  well  avoid  in  my  Phyfico-Theology, 
and  which  my  rough  draught  of  this  was  bur* 
thened  with)  and  therefore  I  threw  the  great- 
eft  part  of  them  into  the  text :  which  necefli- 
tated  me  to  tranfcribe  the  whole.  And  when 

my  haud  was  in,  I  new-made  fome  part  of  % 

a 


/ 


ii  The  xAuthor's  Obfervations* 

and  added  many  new  obfervations  of  my  own) 
which  I  then  had  lately  made  with  fome  very 
good  long  glades  I  had  in  my  hands ;  one  of 
Campanr  s  grinding  ;  and  others  of  Englifh 
work,  which  exceeded  it ;  but  efpecially  one 
of  Mr.  Huygens’s  of  above  120  feet,  which 
few  for  goodnefs  do  furpafs. 

Of  thefe  obfervations  the  reader  fhould  have 
met  with  many  more  (and  I  believe  fome  of 
my  ingenious  friends  do  expeCt  more)  but  that 
I  lie  under  two  inconveniencies  :  one  the  want 
of  an  open  free  Horizon,  my  habitation  being 
furrounded  much  with  trees.  The  other,  and 
indeed  the  chief,  the  want  of  a  long  pole  of  a 
1  go  or  more  feet,  to  raife  my  long  glafs  to 
fuch  an  height,  as  to  lee  the  heavenly  bodies 
above  the  thick  vapours  ;  which  much  obfeure 
all  objects  near  the  Horizon,  efpecially  when 
,  viewed  with  fuch  long  and  good  glades.  But 
lince  that,  two  very  dangerous  fits  of  ficknefs,  ~ 
and  the  increafe  of  my  age,  (both  which  have 
much  impaired  my  fight)  have  render’d  me  u nr 
capable  of  fuch  obfervations,  efpecially  at  fuch 
feafons  of  the  night  and  weather,  as  are  fitted: 
for  viewing  the  heavenly  bodies. 

And  therefore  if  I  have  not  fufficiently  an- 
fwer’d  the  expectations  of  fome  of  my  learned 
and  ingenious  friends,  X  hope  they  will  excufe 
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tie,  and  believe  it  to  be  more  my  calamity 
than  fault  that  I  have  done  no  more ;  efpeci- 
ally  among  fuch  planets  as  have  advantageouP 
ly  prefented  themfelves,  as  Saturn  particular¬ 
ly  hath,  whole  $  or  more  Satellites  it  may  be 
expelled  I  have  feen  ;  but  I  could  never  reach 
but  three  of  them,  and  they  only  when  there 
were  but  few  vapours.  And  as  for  the  fpots 
in  Mars  and  Venus ,  and  their  motion  round 
their  own  axes,  after  I  had  a  good  furniture  of 
excellent  glades,  1  had  not  any  good  views  of 
thofe  planets  before  my  dcknefs,  by  reafon  of 
the  too  great  didance  of  Mars  from  the  earth, 
and  the  proximity  of  Venus  to  the  Sun,  and 
the  cloudy  weather ;  and  the  fmall  altitude 
which  Venus  had  above  the  Horizon  about  that 
time. 

But  however  what  is  here  wanting  in  my 
own,  is  fufliciently  made  up  from  the  obfer- 
vations  of  others.  Of  which  the  learned  world 
hath  good  dore,  dnce  the  invention  of  the  te- 
lefcope;  which  as  it  hath  made  ample  difco- 
veries  of  the  works  of  God,  fo  hath  laid  open 
a  new,  and  a  far  more  grand  and  noble  fcene 
of  thofe  works  than  the  world  before  dreamt 
of,  and  adbrded  us  a  far  more  rational  fydeni 
of  the  heavens  and  the  univerfe,  than  was  be¬ 
fore  entertained,  a  2 
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Of  the  Ptolemaic  fyjlem. 

And  forafmitch  as  I  have  frequent  occafong 
in  my  following  book  to  fpeak  of,  and,  accor¬ 
ding  to  fame  or  other  of  the  fyftems  of  the  hea¬ 
vens,  it  is  neceflary  I  fhould,  by  way  of  pre¬ 
face,  give  fome  account  of  them,  to  enable 
fuch  perfons  to  underhand  my  book  as  are  un¬ 
acquainted  with  aftronomical  matters. 

Among  all  the  various  fy ferns,  I  need  take 
notice  only  of  three,  the  Ptolemaic ,  the  Co - 
pernican,  and  the  new  fyjlem .  Of  each  of 
which  hi  their  order. 

Of  the  Ptolemaic  fyjlem , 

\  > 

In  the  Ptolemaic  fyflem  the  earth  and  wa¬ 
ters  are  flippofed  to  be  in  the  center  of  the  uni- 
verfe  •  next  to  which  is  the  element  of  air,  and 
next  above  that  is  the  element  of  fire ;  next 
that  the  orb  of  Mercury,  then  that  of  Venus, 
then  that  of  the  Sun  ;  and  above  the  Sun’s 
orb,  thofe  of  Mars,  Jupiter,  and  Saturn  ; 
and  above  them  all,  the  Firmament,  or  orb  of 
the  fixed  Jlars  ;  then  the  Cryfialline  Orbs  ; 
and  laflly,  the  Coelum  Empyreum,  or  Heaven 
<i of  Heavens .  All  thefe  mally  orbs,  and  vaft 
bodies  borne  by  them,  are,  in  this  fyflem,  fup- 
pofed  to  move  round  the  terraqueous  globe 
©nee  in  twenty-four  hours  ;  and  befides  that, 


Of  the  Coper  mean  fyftem,  v 

in  ibme  other  certain  periodical  times.  For  the 
effecting  of  which  motions,  they  were  forced 
to  contrive  fucli  circles  as  they  called  Eccen¬ 
trics  and  Epicycles ,  crofTing  and  interfering 
with  one  another  ;  which  1  could  not  reprefent 
in  fo  narrow  a  compafs  as  Fig.  i.  is,  which 
is  a  fcheme  of  this  Ptolemaic  fyftem  ;  which 
is  univerfally  maintained  by  the  Peripatetic 
Philofophers; 

Of  the  Copernican  fyftem . 

The  next  fyftem  is  the  Pythagorean  or  Co¬ 
per  nican,  being  invented,  as  fome  imagine,  by 
Pythagoras  himfelf.  But  Diogenes  Laertius 
(a)  exprefly  faith,  that  Pythagoras’s  opinion 
was,  “  That  the  world  was  round,  containing 
“  the  earth  in  the  midftof  it.”  And  by  Pliny’s 
account  (b)  of  Pythagoras  his  diflances,  and 
orders  of  the  planets,  this  feems  to  have  been 
his  opinion.  But  the  fame  Laertius  (c)  affirms 
Philolaus  the  Pythagorean  TYIV  ¥»v  HivuSrcti  narcc  KvxXovt 

rrpiiTov  uruv  oi  <5V,  Ixtrav  upa^  kouchov  (poicrir  <(  tohaVe  bed! 

“  the  firlt  that  faid  the  earth  was  moved  in  a 
“  circle :  but  lome  fay  Hicetas  the  Syracufian ,n 

a  3 

(a)  Lik  8.  in  Pythagora . 

(b)  Nat .  Hip.  L.  2.  c.  21,  22I 

(c)  Ibid,  in  Pdilo/ao. 


Vi  Of  the  Copermcan  fyflem. 

So  Plutarch,  in  his  life  of  Numa,  fpeaking  of 
Numa’s  building  the  temple  of  V eft  a,  faith, 
“  he  built  it  round,  and  that  a  continual  fire 
u  was  kept  therein,  in  imitation  of  the  figure 
u  of  the  earth,  or  rather  of  the  whole  world 
u  itfelf,  the  middle  of  which  the  Pythagoreans 
“  (not  Pythagoras)  take  to  be  the  feat  of 
u  fired’ 

< 

This  fyflem  (whoever  was  the  inventor  of 
it)  Copernicus  a  canon  o %  Thorn  reftored  about 
the  beginning  of  the  fifteenth  century,  and 
was  followed  therein  by  many  confiderable 
men,  as  Rheticus,  Maeftlinus,  Kepler,  Ro- 
tham,  Builialdus,  Lansberge,  Herigonius, 
Shickard,  Gaflendus,  Galilaeo,  and  others. 
The  laft  of  which  (by  the  ill-will  and  infiiga- 
tion  of  Pope  Urban  VIII.  as  it  is  fhppofed) 
had  the  misfortune  to  fall  under  the  cenfiire 
of,  and  to  have  his  Copermcan  Tenets  con¬ 
demn’d  by  the  inquifition,  and  was  forced  to 
abjure  them.  The  particulars  of  which,  if  the 
reader  hath  a  mind  to  fee,  he  may  find  them 
in  Riccioli’s  dlmageft  (d) 

According  to  this  fyflem,  the  Sun  is  fup- 
pofed  to  be  in  the  center,  and  the  heavens  and 
earth  to  revolve  round  about  him  according  to 
their  feveral  periods :  Firft,  Mercury  in  near 

(d)  Lib.  9.  Sstt.  4.  Cap.  40. 
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§8  days;  then  Venus  in  fomewhat  above  224 
days;  then  the  earth  with  its  fateilite  the  Moon, 
in  3  65  one  fourth  days ;  then  Mars  in  about 
6  87  days ;  then  Jupiter  with  his  four  moons  in 
about  4333  days;  and  laftly,  Saturn  in  fome¬ 
what  above  10 75*9  days,  with  his  5  or  more 
moons  revolving  about  him.  And  beyond  or 
above  all  thefe,  is  the  firmament,  or  the  regi¬ 
on  of  fixt  Stars,  which  are  all  fuppofed  to  be 
at  equal  diftances  from  their  center  the  Sun. 

This  is  the  Copernican  fyflem ,  which  I  have 
given  a  fcheme  of  in  Fig.  2.  And  fo  far  as  this 
fyflem  relates  to  the  motion  of  the  earth,  and 
the  Sun  reding  in  the  center,  I  prefer  it  to 
the  Ptolemaic  Hypothecs  on  thefe  five  follow¬ 
ing  accounts. 

I.  Becaufe  it  is  far  more  agreeable  to  na¬ 
ture,  which  never  goes  a  round-about  way, 
hut  always  a£is  by  the  mod  compendious,  eafy 
and  iimple  methods.  And  in  the  Copernican 
way,  that  is  performed  by  one,  or  a  few  eafy 
revolutions,  which,  in  the  other  way,  is  made 
the  work  of  the  whole  heavens,  and  of  many 
ft  range  and  unnatural  orbs.  Thus  the  diurnal 
motion  is  accounted  for  by  one  revolution  of 
the  earth,  which  all  the  whole  heavens  are 
called  for,  in  the  other  way  ;  fo  for  the  peri¬ 
odical  motions  of  the  planets,  their  Rations, 
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retrogradations  and  direct  motions,  they  are  all 
accounted  for  by  one  eafy,  (ingle  motion  round 
the  Sun,  for  which,  in  the  Ptolemaic  way, 
they  are  forced  to  invent  divers  ((range,  unna¬ 
tural,  interfering  Eccentrics  and  Epicycles: 
An  hypothecs  fo  bungling  and  monftrous,  as 
gave  occafion  to  a  certain  king  to  fay,  “  If  he 

had  been  of  God’s  counfel  when  he  made 
“  the  heavens,  he  could  have  taught  him  to 
u  have  mended  his  work.” 

L. 

2.  As  the  Co  per  ni  can  is  far  more  eafy  and 
agreeable  to  nature  than  the  Ptolemaic  fyflem, 
fo  it  is  far  more  complete,  and  anfwerable  to 
the  various  Phaenomena  of  the  planets ;  feve- 
ral  of  which  the  Ptolemaic  hypothecs  either 
very  aukwardly  folves,  or  doth  not  at  all  come 
up  to.  I  might  inftance  here  in  divers  parti¬ 
culars  relating  to  Venus  and  Mercury,  as  why 
the  earth  is  never  between  them  and  the  Sun, 
which  the  Ptolemaic  fyflem  gives  no  tolerable 
account  of3  and  but  poor  accounts  of  other  of 
their  Phaenomena,  as  al(b  of  thofe  of  the 
moon  and  the  other  planets.  I  might  (hew  ah 
fo  how  incoherent  and  improper  the  motions 
affigned  to  the  heavenly  bodies  are  in  the  Pto¬ 
lemaic  way,  as  that  the  moon  (hould  move 
round  once  in  a  month,  the  other  planets  in 
fuch  and  fuch  periods  as  are  affigned  to  them  \ 
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the  firmament  or  fixt-flars  in  25  or  26  thoufand 
years ;  the  fphere  beyond  that  in  1700  years  $ 
and  the  tenth  fphere  in  3400  years ;  and  the 
outermofl  of  all,  the  Primum  Mobile ,  which 
moves  all  the  reft,  in  only  24  hours.  Which 
are  motions  fo  unproportional,  and  difagreea- 
ble,  that  are  fufficient  to  fubvert  the  whole 
hypothefis.  But  it  would  be  endlefs  to  -enter 
into  a  detail  of  fuch  incoherences  and  impro¬ 
prieties  as  the  Ptolemaic  fyflem  abounds  with. 

3.  The  prodigious  and  inconceivable  rapi¬ 
dity  affigned  by  the  Ptolemaics  to  the  hea¬ 
vens,  is  by  the  Coper  mean  fche  me  taken  off^ 
and  a  far  more  eafy,  and  tolerable  motion  fub- 
ftituted  in  its  room.  For  is  it  not  a  far  more 
eafy  motion  for  the  earth  to  revolve  round  its 
own  axis  in  24  hours,  than  for  fo  great  a  num¬ 
ber  of  far  more  mafty,  and  far  diftant  globes, 
to  revolve  round  the  earth  in  the  fame 
fpace  of  time  ?  If  the  maintainers  of  the  Pto¬ 
lemaic  fyflem  do  object  againfl  the  motion  of 
the  earth,  that  it  would  make  us  dizzy,  and 
lhatter  our  globe  to  pieces,  what  a  precipitant, 
how  terrible  a  rapidity  mufl  that  of  the  hea¬ 
vens  be  ?  What  a  velocity  mufl  the  Sun  have 
to  run  its  courfe,  at  the  diflance  of  21  or  22 
Semidiameters  of  the  earth  ?  What  a  velocity 
muft  that  of  the  fixt-ftars,  efpecially  that  of 
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the  Prhmum  Mobile  be,  at  far  greater  diftanCeS 
than  the  Sun  is  ? 

4.  It  is  an  incontedible  argument  of  the  Sun 
being  the  centre  of  the  Planets  about  him,  and 
not  the  earth,  that  their  motions  and  didances 
refpeft  the  Sun,  and  not  the  earth.  For  with 
regard  to  the  Sun,  the  primary  Planets  have  a 
very  due  motion,  in  proportion  to  their  feveral 
didanees ;  that  is,  their  motions  round  the  Sun,, 
are  in  fefquiplicate  proportion  to  their  didances 
from  him :  but  this  proportion  doth  not  hold 
at  all  with  relation  to  the  earth.  But  as  for  the 
fecondary  Planets,  round  Saturn,  Jupiter  and 
the  earth,  it  is  very  certain  that  they  have  the 
fame  refpecd  to  their  primaries,  as  thefe  prr 
niaries  have  to  the  Sun  •  that  is,  “  The  fquares 
“  of  their  revolutions  are  as  the  cubes  of  their 
*£  didanees.5’  And  as  it  is  very  certain  and 
vifible,  that  the  fecondary  Planets  refpeft  their 
primaries  as  their  centers,  and  move  round 
them,  fo  it  is  in  fome  meafure  (one  would 
think)  no  lefs  certain,  and  beyond  doubt, 
that  all  the  primary  Planets  which  have  the 
fe If- fame  refpect  to,  and  motion  with  regard 
to  the  Sun,  as  thofe  fecondaries  have  to  their 
primaries,  that  thofe  primaries,  I  fay,  do  move 
round  him  as  their  center,  and  not  about 
the  earth,  to  whom  they  have  no  fuch  refpefq 
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y.  The  lafl  argument  I  fhall  allege  for  my 
preference  of  the  Copermcan  to  the  Ptolemaic 
fyftem  is  from  the  great  parity  and  congru- 
ity  obfervable  among  all  the  works  of  the 
creation  ;  which  have  a  manifeft  harmony, 
and  great  agreement  with  one  another. 

Thus  in  our  prefent  cafe,  it  is  manifeft  to 
our  fight,  that  every  globe  we  have  any  good 
views  of,  hath  fuch  like  motions,  as  thofe  are 
which  we  afcribe  to  the  earth.  The  Sun  in¬ 
deed  being  in  the  center,  is  as  it  were  fixt  there, 
and  hath  no  periodical  motion  :  But  yet  the 
other  motion  round  its  own  axis,  wre  can  ma- 
nifeftly  difcern.  And  as  for  all  the  Planets 
which  move  round  about  the  Sun,  they  have,  as 
far  as  his  poftible  for  us  to  fee  them,  fuch  moti¬ 
ons  as  thofe  w’e  afcribe  to  the  earth ;  namely, 
a  diurnal  rotation  round  their  own  axes,  and  a 
periodical  revolution  round  the  Sun.  And  if 
this  be  manifeft  in  the  other  Planets,  what 
fhould  hinder  its  being  fo  in  our  own  ?  Why 
fhould  ours  be  fingular  ?  Why  not  be  fuppof 
ed  to  be  moved  as  well  as  the  reft,  when  it  is 
very  certain  that  either  it  hath  thofe  motions, 
or  the  heavens  have  fo ;  and  it  is  far  more  na. 
tural  and  eafy  for  the  earth  to  perform  them, 
than  for  the  heavens,  as  hath  been  already 
flaewn  ? 
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Thus  having  fhewn  how  far  more  probable 
the  Copernican  fyftem  is  than  the  Ptolemaic , 
fo  far  as  it  relates  to  tne  motions  of  the  heavens 
and  earth,  and  the  Sun  being  in  the  center,  it 
remains  (before  I  proceed  to  the  third  and  laft 
fyftem)  that  1  ftiould  anfwer  fome  obje&ions 
Pledged  againft  this  fyftem,  partly  from  fcrip- 
ture,  and  partly  from  philofophy  and  fight. 

The  objections  from  fcripture  are  fuch  as 
feem  to  aftert  the  immobility  and  reft  of  the 
earth,  and  the  motion  of  the  Sun  and  heaven¬ 


ly  bodies. 

The  texts  that  are  brought  to  prove  the  im¬ 
mobility  and  reft  of  the  earth,  are,  i  Chron. 
xvi.  30.  '  The  world  ftiall  be  fta'ble,  that  it 

*  be  not  moved.’  The  lame  is  faid,  Pfalm 
xciii.  i.  ‘  The  world  alfo  is  eftablifhed,  that  it 
e  cannot  be  moved.’  And  fo  the  fame  again, 
Pfalm  xcvi.  10.  In  Pfalm  civ.  God  is 
faid  to  *  lay  the  foundations  of  the  earth,  that 

*  it  ftiould  not  be  moved  for  ever.’  And  laftly, 
Solomon,  Ecclef  i.  4.  afterts,  that  4  the  earth 

abideth  for  ever.’  Like  to  which  is  that  of 
the  Pfalmift,  Pfalm  cxix.  90.  ‘  Thou  haft: 
e  eftablifhed  the  earth,  and  it  abideth.’  Thefe 
are  the  principal  texts  which  feem  to  aftert  the 
immobility  and  liability  of  the  earth. 
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The  principal  texts  which  mention  the  mo» 
tion  of  the  Sun  and  heavenly  bodies,  are  fuch 
as  aferibe,  riling,  letting,  or  (landing  hill  to 
them.  Thus  Gen.  xix.  23.  <  The  Sun  was 
‘  rifen  upon  the  earth,  when  Lot  entered  into 
<  Zoar*  And  Gen,  xv.  17.  When  the  Sun 
4  went  down,  and  it  was  dark,  a  fmoking  fur. 
1  nace,  8zc.  £  0  Eccl.  i.  5;.  The  Sun  arif- 

*  eth,  and  the  Sun  goeth  down,  and  hafteth  to 
'  the  place  where  he  arofe.  So  Pfalm  xix.  5^ 

*  6.  the  Sun  is  faid  to  come  out  of  his  charn- 
‘  ber  like  a  bridegroom,  and  to  rejoice  as  a 
€  hrong  man  to  run  a  race.  That  his  going 

*  forth  is  from  the  end  of  heaven,  and  his  cir- 

e  cuit  unto  the  ends  of  it.’  Purfuant  to  which 
expreffions  of  the  Surf s  moving,  it  is  faid  alfo 
to  Hand  Hill,  and  to  go  backwards.  Thus 
Jofhua  x.  12,  13.  *  Sun ,  (land  thou  hill  u- 
€  pon  Gideon,  and  thou  Moon  in  the  valley  of 
4  Mjalon.  And  the  Sun  Hood  dill,  and  the 
4  Moon  hayed. . So  the  Sun  hood  hill  in  the 

*  midh  of  heaven,  and  hahed  not  to  go  down 
4  about  a  whole  day.’  And  in  2  Kings  xx.  ic. 
and  Ifaiah  xxxviii.  8.  the  Sun  is  faid  *  to  have 
e  returned  ten  degrees  backward  in  one  of  the 
/  places,  and  its  ihadow  to  have  done  lb  in  the 
s  other.’ 


b 
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Thefeare  the  chief  texts  of  fcripture,  which 
feem  to  lie  againft  the  Copernican  hypothecs. 

In  anfvver  to  which,  this  may  be  faid  in  general 
to  them  all;  that  fince  the  defign  of  the  holy 
writings  is  not  to  inftruft  men  in  philo  fophical, 
but  divine  matters,  therefore  it  is  not  neceflary 
to  refrain  the  fenfeof  thofe  texts  to  the  ftridfc 
propriety  of  the  words,  but  take  them  to  be 
fpoken  according  to  the  appearance  of  things, 
and  the  vulgar  notions  and  opinions  which  men 
have  of  them,  not  according  to  their  reality, 
or  philofophical  verity.  Thus  in  divers  other 
inflances  the  holy  fcriptures  fpeak  ;  and  thus 
even  Philofophers  themfelves  fpeak.  Yea,  the 
Copernicans  themfelves,  although  they  pro- 
fefTedly  own,  and  defend  the  contrary ;  yet  in 
■vulgar  fpeaking  in  our  prefent  cafe,  fay.  The 
Sun  rifeth,  fetteth,  and  moveth  &c.  mak¬ 
ing  that  to  be  the  aft  of  the  Sun  in  vulgar  dif 
courfe,  which  they  contend,  to  be  in  reality 
performed  by  the  earth.  And  if  Philofophers, 
and  others  fhould  not  thus  exprefs  themfelves 
according  to  the  appearance  of  things,  and  ; 
men’s  vulgar  apprehenfions  of  them,  it  would  3 
need  a  comment,  and  they  muff  explain  them-  1 
felves  every  time  they  fpeak,  in  order  to  their  i 
being  underflood. 


' 

Copernicus  anfwered \  xv 

Having  given  this  general  anfwer,  I  fhall 
next  confider  the  particular  texts  themfelves, 
and  fee  whether  they  necedarily  infer  what 
they  are  brought  for  the  proof  of. 

And  in  the  firfl  place,  as  for  the  texts 
brought  to  prove  the  immobility  of  the  earth, 
it  is  manifed  that  the  {lability  of  the  world, 
mentioned  in  the  three  firit  texts,  doth  not  re¬ 
late  to  the  earth’s  motion,  either  annual  or  di¬ 
urnal,  but  to  the  condition,  date  and  order  of 
the  world  inhabiting  the  earth,  particularly  the 
peace  and  profperity  thereof.  One  of  our  own 
lated,  and  mod  learned  Commentators,  the 
late  bifhop  Patrick  (e)  understands  the  gofpel- 
ftate  to  be  meant  in  the  fird  and  third  of  the 
texts.  And  his  paraph rafe  on  that  in  Pfalm 
xciii.  i  is,  “  He  who  made  the  world,  will 
“  fupport  that  excellent  order  wherein  we  are 
4t  fettled ;  fo  that  it  fliall  not  be  in  the  power 
4<  of  men  to  didurb  what  he  hath  edablifti- 
"  ed.” 

As  for  what  is  faid  in  Pfalm  civ.  <> .  it  is 
rnanifed  that  the  Pfalmid  is  there  celebrating 
the  works  of  creation,  and  that  there  was 

as  fair  an  occafion  of  fpeaking  of  the  earth’s 

b  2 
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(c)  See  his  Commentary  onChron,  and  Paraphrafe 
on  Pfalms. 
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reft,  in  relation  to  its  two  motions,  as  any 
where.  But  yet  even  here  alfo  the  fecurity 
and  permanency  of  its  ftate  is  the  thing  aimed 
at.  The  laft  moft  learned  Commentator  thus 
paraphrafes  on  the  place,  (f)  “  Who  hath  fet- 
“  tied  the  mafty  globe  of  the  earth,  even  in 
“  the  liquid  air,  upon  fitch  firm  foundations, 
u  that  none  of  thofe  ftorms  and  tempefts, 

“  which  beat  upon  it  from  without,  nor  any 
4t  commotions  from  within,  can  ever  ftir  it 
out  of  the  place  he  hath  fixed  for  it.’5 
As  for  the  two  remaining  places  in  Ecclef. 
and  Pfalm  cxix.  it  is  plain  enough  that 
their  defign  is  to  fhew  the  vanity  and  in- 
liability  of  the  things  of  this  world,  that  they 
are  all  more  fleeting  and  uncertain  than  other 
matters,  even  than  the  earth  itf elf,  on  which 
they  have  their  refidence.  In  Ecclef.  the  wife 
man  (who  had  undertaken  to  prove  all  things 
here  below  to  be  vanity)  begins  with  the  ftate 
of  man  himfelf,  and  fhews  that  to  be  more  fic¬ 
kle  and  tranfitory  than  the  earth,  on  which  the 
various  generations  of  men  live,  and  to  which 
their  bodies  do  all  return  again.  The  gene¬ 
rations  of  men  pafs  away ;  but  the  earth  abidetb 
for  ever ,  in  the  fame  unalterable  condition, 

'  ,  /  ■*'  i 

I 

«.  H 

(f)  Biftiop  Patrick’s  Parap.  on  Pfalm  civ.  5. 


Copernicus  anjlu  erect.  xvii 

without  fuch  going  and  coming  as  that  of  the 
generations  of  men  have. 

InPfaim  cxix.  90.  the  Pfalmift  celebrates 
God’s  faithfulnefs  to  all  the  various  and  fuc- 
ceeding  generations  of  the  world,  which  he 
fliews  to  be  as  conftant  and  unalterable  as  the 
earth  itfelf,  which  God  hath  fo  eftablilhed, 
that  it  abideth  through  all  the  feveral  genera¬ 
tions  of  men,'  when  they  at  the  fame  time  are 
fleeting  and  changing. 

Thus  it  appears  that  all  thofe  feveral  texts 
which  aflert  the  liability  of  the  world,  or  earth, 
prove  nothing  againfl  the  earth’s  motion  in  a 
philofophical  fenfe  ;  only  exprefs  fome  moral 
theological  truths. 

And  fo  the  fame  may  be  laid  of  thofe  other 
places  of  fcripture,  which  mention  the  motion 
of  the  Sun  and  other  heavenly  bodies,  that  fay 
they  rife,  fet,  and  perform  the  motions  whuch 
the  Copernicans  afcribe  to  the  earth.  If  we 
fhould  take  thefe  expreffions  in  a  philofophical, 
ftrift,  literal  fenfe,  and  not  as  vulgar  expreffi- 
ons,  arifmg  from  the  appearance  of  things ; 
we  fhall  find  that  very  odd  and  unreafonable 
conclufions  may  as  well  be  collected  from  thofe 
Jfcriptures,  as  the  Sun  s  motion :  as  that  the 
Sun  hath  animal  life,  motion,  and  defire,  being 
faid  to  a£l  thefe  things  itfelf,  to  rife,  to  fet, 

b  3 
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yea,  to  hafte  to  the  place  of  his  riling,  or  as 
the  Hebrew  hath  it,  to  pant  after,  or  eagerly 
to  defire  it  (g).  So  in  Pfalm  xix.  the  elegant 
Pfalmifl  giving  a  poetical  defcription  of  this  no- , 
ble  and  admirable  work  of  God,  the  Sun , 
faith,  6  God  hath,  in  the  heavens,  made  a  ta¬ 
bernacle  for  him  as  if  the  Sun  had  an  honfe, 
a  refting  place  provided  for  him;  from  which 
he  comes  daily  forth  with  beauty  and  luftre, 
as  refplendent  as  that  of  a  bridegroom,  and 
with  the  fame  ardency,  joy  and  diligence  runs 
his  courfe,  as  a  champion  doth  his  race.  And 
laftly,  his  going  forth  is  faid  to  be  c  from  the 
end  of  the  heaven,  and  his  circuit  to  reach  to 
the  ends  thereof as  tho’  the  heavens  had  two 
extremities,  or  was  (as  the  antients  fanfied  the 
earth  to  be)  a  long  large  plane  bounded  by 
the  ocean,  under  which  they  imagined  the  Sun 
betook  himfelf,  and  was  thence  faid  thigere 
fe  oceano,  to  dip  himfelf  in  the  ocean  when  he 
fet. 

And  as  in  thefe  places  of  fcripture  the  Sun 
is  faid  to  move  ;  fo  in  the  other  places  he  is 
faid  to  hand  fill,  and  to  go  backward.  But 
we  fiall  find  that  very  abfurd  conclufions 
would  follow  the  taking  of  thole  texts  in  a  ftri& 

O 

•  (o)  Skaf  anhelavit,  inhiavit,  vid.  Buxtorf,  Lexicon, 
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literal  fenfe.  For  in  Jofhuah  the  Sun  is  or¬ 
dered  to  (land  ftill  upon  Gideon ,  and  the  Moon 
in  the  valley  of  GLjalon.  But  it  would  be  very 
abfurd  to  take  this  in  a  literal  fenfe,  and  ima¬ 
gine  thofe  two  great  luminaries  were  confined 
to  thofe  two  places,  otherwife  than  in  appear, 
ance  to  the  victorious  Ifrae-lites.  And  if  lo 
confiderable  a  part  of  the  tranfaCfion  be  fpoken 
according  to  its  appearance,  why  not  the  whole  ? 
Why  might  not  this  ftation  as  well  be  an  ar- 
reft  of  the  earth’s  motion  as  of  that  of  the  hea¬ 
vens,  if  the  whole  miracle  was  not  (as  fome 
not  improbably  think)  effected  by  means  of 
fome  preternatural  refractions,  or  extraordina¬ 
ry  meteors  ?  &c~. 

And  fo  for  the  recefs  of  the  Sun,  or  its  flu- 
dow  in  Hezekiah’s  cafe,  that  which  in  appear¬ 
ance  feemed  to  be  the  action  of  the  Sun  is  by 
divers  learned  men  thought  to  have  been  the 
eifeCt  of  fuch  like  extraordinary  refractions  or 
meteors,  as  I  mentioned  in  the  laft  cafe  :  or  if 
it  was  a  real  recefs,  why  not  of  the  earth,  ra¬ 
ther  than  the  Sun  and  whole  heavens  ? 

Thus  having  anfwered  the  particular  texts, 
it  doth  not  appear  that  the  fcriptures  oppofe  the 
Ccpernican  fyitem,  but  that  thofe  pafages 
which  feem  to  do  fo,  are  fpoken  more  accor¬ 
ding  as  things  appear  than  as  really  they  are. 
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For  as  St.  Hierom  faith,  (h)  “  Confuetudink 

“  fcripturarum  eft - It  is  the  cuftom  of  the 

fcriptures,  for  the  hiftorian  fo  to  relate  the 
“  opinion  men  had  of  many  matters,  as  at 
“  that  time  thofe  matters  were  by  all  people 
4<  taken  to  be,5’  And  in  another  place,  (i) 
“  There  are  many  things  in  the  Holy  Scrip* 
u  tures,  which  are  fpoken  according  to  the 
opinion  of  the  time  in  which  they  were 
u  done,  and  not  according  to  their  reality/’ 
And  this  is  no  other  than  what  is  very  reafon- 
able,  and  fuitable  to  the  end  and  defign  of  the 
Holy  Scriptures,  which  as  I  have  (aid,  is  ra¬ 
ther  to  inftruct  men  in  divine  and  moral  doc¬ 
trines  than  philofophical  truths.  And  agree* 
ably  hereto  St.  Auguftine  anfwers  this  very 
doubt  concerning  the  motion  of  the  heavens. 
00  “  Some  of  the  brethren  (faith  he)  move 
€<  a  queftion,  whether  the  heavens  (land  Hill 
or  are  moved,  becaufe,  fay  they,  if  they 
€<  are  moved,  how  is  it  a  firmament  ?  and  if 
they  (land  ft  ill,  how  do  the  ftars,  which  are 
fi  believed  to  be  fixed  in  them,  revolve  from 
(i  eaft  to  weft,  the  northern  ftars  defcribing 
e<  lefter  circles  near  the  pole  ? — To  which, 

(h)  Hieron  in  Matth.  c.  13, 

(i)  In  jerem.  xxviii. 

(k)  Auguft.  de  Genefi  ad  Literam.  L.  2.  c.  10* 
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u  faith  he,  I  anfwer,  That  thefe  things  do 
s<  greatly  require  feveral  fubtil  and  laborious 
*'  reafons,  to  difcover  truly  whether  the  mat- 
“  ter  be  fo,  or  nor  fo.  For  the  entering  upon, 
“  and  difcuffing  of  which,  I  have  neither 
**  time,  neither  is  it  fit  it  fhould  be  done  to 
i(  fuch  as  we  defire  to  infiruft  in  the  way  of 
“  falvation,  for  the  neceflary  benefit  of  the 
fi  holy  church/’ 

Having  thus  anfwered  the  objections  from 
Jfcripture,  1  fliall  in  the  laft  place  confider  thofe 
brought  from  fenfe  and  philofophy. 

The  objection  from  fenfe  is,  that  we  fee  the 
heavenly  bodies  a&ually  to  move,  and  there¬ 
fore  ought  to  believe  they  do  fo.  But 
there  is  no  weight  at  all  in  this,  becaufe  whe¬ 
ther  we  ourfelves,  or  the  objeCt  moveth,  it 
amounts  to  the  fame.  As  is  manifefi  to  any 
one  carried  in  a  boat  or  chariot ;  the  progreffive 
motion  of  which,  produceth  the  appearance  of 
a  regrellive  motion  in  the  unmoved  objeCts  we 
look  upon  ;  according  to  Virgil’s  defcription 
of  Aeneas  and  his  company’s  leaving  their 
port. 

v  \ 

(1)  Provehimtir  portu,  t  err  deque  urbefque 
recedunt . 


(1)  Aeneid,  L.  iii,  v.  72. 
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i.  e.  “  Both  land  and  towns  receded  when  \V6 
“  left  our  port.7’  As  for  the  reafon  hereof, 
1  fhall  refer  to  the  opinions,  particularly  the 
famous  Kepler,  who  in  his  Optices  ^Aftronom. 
hath  defignedly  handled  this  point. 

The  objections  from  philofophy,  are  too 
numerous  to  be  diffinCtly  anfwered,  efpecialiy 
fuch  as  feem  very  frivolous,  particularly  thole 
grounded  on  a  fuppoiition  of  the  verity  of  the 
*Ariftotelian  philofophy,  as  the  immutability 
and  incorruptibility  of  the  heavens,  Szc.  For 
anfwers  to  which,  I  fhall  refer  the  reader  to 
Galilaeo’s  Syflem  Mund.  But  for  fuch  objec¬ 
tions  as  feem  to  have  fome  reafon  in  them, 
they  are  chiefly  thefe.  That  if  the  earth  be 
moved  from  W.  to  £.  a  bullet  fhot  weft-ward 
would  have  a  farther  range,  than  one  fhot 
eaft-  war  ;  or  if  fhot  N,  or  S.  it  would  mifs 
the  mark ;  or  if  perpendicularly  upright,  it 
would  drop  to  the  weft-ward  of  the  gun.  That 
a  weight  dropp’d  from  the  top  of  a  tower  would 
not  fall  down  juft  at  the  bottom  of  the  tower, 
as  we  fee  it  doth.  That  birds  flying  towards 
the  E.  would  be  hindred  in  their  flight,  but 
forwarded  in  flying  the  contrary  way  ;  with 
much  more  to  the  fame  purpofe.  But  not  to 
enter  into  a  detail  of  anfwers  that  might  be 
given  to  the  preceeding  objections  from  the 
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laws  of  motion,  and  the  rules  of  mechanics 
and  mathematics ;  Ifhall  only  make  life  of  the 
moft  ingenious  Galilaeo’s  plain  experiment, 
which  anfwereth  all  or  moft  of  the  Objections 
(m).  ‘  Shut,  faith  he ,  yourfelf  up  with  your 
‘  friend  in  the  great  cabin  of  a  fhip,  together 

*  with  a  parcel  of  gnats  and  flies,  and  other 
1  little  winged  creatures^  Procure  alfo  a  great 

*  tub  of  water,  and  put  fillies  therein.  Hang 
‘  alfo  a  bottle  of  water  up,  to  empty  itfelf 
4  drop  by  drop  into  another  fuch  bottle  placed 

<  underneath  with  a  narrow  neck.  Whilfl  the 
4  fhip  lies  flill,  diligently  obferve  how  thofe 
4  little  winged  creatures  fly  with  the  like  fwift- 
4  nefs  towards  every  part  of  the  cabin  ;  how 

the  fifhes  fwim  indifferently  towards  all  tides; 
e  and  how  the  defcendmg  drops  all  fall  into  the 

<  bottle  underneath.  And  if  you  throw  any 
€  thing  to  your  friend,  you  need  ufe  no  more 
4  force  one  way  than  another,  provided  the 
4  difiance  be  equal.  And  if  you  leap,  you 
4  will  reach  as  far  one  way  as  the  other. 
4  Having  obferved  thefe  particulars  whilft  the 
4  fliip  lies  flill,  make  the  fhip  to  fail  with  what 
4  velocity  you  pleafe,  and  fo  long  as  the  mo* 

,  4  tion  is  uniform,  not  fluctuating  this  way  and 

(m)  Syflem,  Murid,  Dial,  2» 
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4  that  way,  you  fhall  npt  perceive  there  Is 
e  any  alteration  in  theaforefaid  effe&s  ;  neither 

*  can  you  from  them  conclude  whether  the 
‘  fhip  moveth  or  ftandeth  dill.  But  in  leap- 
c  ing  you  fhall  reach  as  far  on  the  floor  as  you 

<  did  before  ;  nor  by  reafon  of  the  fhip’s  mo* 

<  tion,  fhall  you  make  a  longer  leap  towards 

*  the  poop  than  the  prow,  notwithflanding  that 
e  w'hilft  you  were  up  in  the  air,  the  floor  under 

*  your  feet  had  run  the  contrary  way  to 

<  your  leap.  And  if  you  caff  any  thing  to  your 
'  companion,  you  need  ufe  no  more  flrength 
'  to  make  it  reach  him,  if  he  fhould  be  to- 

*  wards  the  prowr,  and  you  towards  the  poop, 

*  than  if  you  flood  in  a  contrary  pofition.  The 

*  drops  fliall  all  fall  into  the  lower  bottle,  and 

<  not  one  towards  the  poop,  altho’  the  fhip 
f  fhall  have  run  many  feet,  whilft  the  drop 

was  in  the  air.  The  fillies  in  the  water  fliall 

*  have  no  more  trouble  in  fwimming  towards 
4  the  fore-part  of  the  tub,  than  towards  the 

hinder  part,  but  fhall  make  towards  the  bait 
‘  with  equal  fwiftnefs,  on  any  fide  of  the  tub, 
(  And  laflly  the  gnat  and  flies  fhall  continue 
‘  their  flight  indifferently  towards  all  parts, 
‘  never  be  driven  together  towards  the  fide 
f  of  the  cabin  next  the  prow,  as  if  wearied 
r  with  following  the  fwrift  motion  of  the  fhip* 
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*  And  if  by  burning  a  few  grains  of  inccnfe, 

9  you  make  a  little  fmoak  you  fhall  perceive 
<  it  to  afcend  on  high,  and  hang  like  a  cloud, 

‘  moving  indifferently  this  way  and  that,  with- 

out  any  inclination  to  one  fide  more  than  a- 
9  nother.  The  caufe  of  which  correfpondence 

*  of  the  effects,  is,  that  the  fhip’s  motion  ig 

*  common  to  all  things  contained  in  it,  and  to 
9  the  air  alfo  :  1  mean  when  thofe  things  are 
9  fhut  up  in  the  cabin  :  but  when  they  are  a- 
9  bove  deck  in  the  open  air,  and  not  obliged 
€  to  follow  the  flip’s  courfe,  differences  more 

*  or  lefs  may  arife  among  the  fore-named  ef 

€  feels.’  - 

Thus  Galilaeo  by  this  one  obfervation  hath 
anfwered  the  moft  confiderable  objections  de¬ 
duced  from  philofophy  againf  the  motion  of 
the  earth.  And  thus  much  fhall  fuffice  for 
the  explication  and  proof  of  the  Coper  mean 
fyfi  em  ;  efpecially  that  part  of  it  relating  to  the 
Solar  fy ft  em.  Which  things  I  have  more  large¬ 
ly  than  ordinary  infilled  on,  for  the  fatisfa£li- 
on  of  many  that  I  am  fenfible  doubt  of  them, 
and  particularly  fome  of  my  friends  (and  thole 
not  unlearned  too)  who  may  be  apt  to  read  my 
following  book  with  prejudice  wherefoever  I 
favour  the  Copernican  notions. 
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Of  the  New  Syflem • 

And  now  1  pafs  from  the  fecond  fyftem  to 
the  third,  which  is  called  the  new  fyflem,  and 
by  fbme  the  true  fyflem $  which  extends  the 
univerfe  to  a  far  more  immenfe  compafs,  than 
any  of  the  other  fyftems  do,  even  to  an  inde¬ 
finite  fpace ;  and  replenifhes  it  with  a  far  more 
grand  retinue  than  ever  was  before  afcribed 
unto  it. 

The  new  fyflem  is  the  fame  with  the  Coper- 
mean ,  as  to  the  fyftem  of  the  Sun  and  its  pla¬ 
nets  ;  as  may  be  feen  by  the  fcheme  of  it  in 
Fig.  3.  But  then,  whereas  the  Coper nican 
hypothefis  fiippofeth  the  firmament  of  the  fixt- 
ftars  to  be  the  bounds  of  the  univerfe,  and  to 
be  placed  at  equal  diftance  from  its  center  the 
Sun  •,  the  new  fyflem  fuppofeth  there  are  ma¬ 
ny  other  fyftems  of  Suns  and  Planets ,  befides 
that  in  which  we  have  our  refidence  :■  namely, 
that  every  fixt  ftar  is  a  Sun,  and  encompafted 
with  a  fyftem  of  planets,  both  primary  and  fe- 
condary  as  well  as  ours. 

Thefe  feverai  fyftems  of  the  fixt  ftars,  as 
they  are  at  a  great  and  fufficient  diftance  from 
the  Sun  and  us,  fo  they  are  imagined  to  be  at  as 
due  and  regular  diftgjnces  from  one  another* 
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By  which  means  it  is,  that  thofe  multitudes  of 
fixt  ftars  appear  to  us  of  different  magnitudes, 
the  neared:  to  us  large  5  thofe  farther  and  far¬ 
ther,  lefs  and  lefs. 

Of  thofe  fyftems  of  the  fixt  ftars  I  have 
given  a  rude  reprefentation  in  Fig.  3.  together 
with  that  of  the  Sun  ;  which  may  ferve  to 
give  an  unfkiiful  reader  fome  conception  of  the 
ftate  of  the  univerfe ;  although  there  be  but 
little  llkenefs  in  it,  for  want  of  room  to  lay 
out  all  the  feveral  fyftems  in  due  proportion  ; 
which  is  neceflary  to  a  true  reprefentation  of 
the  matter. 

In  this  3d.  Fig.  the  fixt  ftars  with  their 
fyftems  (reprefented  by  little  circles  about 
thofe  ftars,  which  circles  fignify  the  orbits  of 
their  refpe&ive  planets)  are  placed  without 
the  limits  of  the  folar  fyftem,  and  the  folar 
fyftem  is  fet  in  the  center  of  the  univerfe, 
and  figured  as  a  more  grand  and  magnificent 
part  thereof.  And  fo  it  may  be  looked  upon 
by  us,  by  reafon  of  its  proximity  and  relation 
to  us.  But  whether  it  be  -really  fo,  whether 
it  be  in  the  center  of  the  univerfe,  and  whe¬ 
ther  among  all  the  noble  train  of  fixt  ftars, 
there  be  no  fyftem  exceeding  ours  in  its  mag¬ 
nificent  retinue  of  planets,  both  primary  and 

c  2 
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fecondary,  and  other  admirable  contrivances^ 
is  a  difficulty,  as  out  of  the  reach  of  our  glaffes, 
fo  confequently  above  our  ability  to  fathom, 
although  not  at  all  improbable.  But  be  the 
various  fyflems  of  the  univerfe  as  they  will  as 
to  their  dignity,  it  is  fufficient  that  in  all  pro¬ 
bability  there  are  many  of  them,  even  as  many 
as  there  are  iixt  liars,  which  are  without  num¬ 
ber. 

This  fyflem  of  the  univerfe,  as  it  is  phyffi 
cally  demonftrable,  fo  is  what,  for  the  mod 
part,  I  have  followed  in  the  enfuing  book, 
but  not  fo  rigoroully  and  obflinately,as  utterly 
to  exclude  or  oppugn  any  other  fyltem ;  be- 
caufe  as  the  works  of  God  are  truly  great,  and 
fufficiendy  manifell  their  excellent  and  mag¬ 
nificence  in  any  fyflem  ;  fo  I  was  willing  to  <■ 
fhevv  the  fame  in  fuch  fyftems  as  I  had  occaffi  • 
on  to  fpeak  of  them  in  ;  becaufe  I  would  not  : 
offend,  and  confequently  not  bar  the  force  of  : 
my  arguments  upon  fuch  readers,  as  might  : 
happen  to  be  wedded  to  the  ^iriftotelian  prin-  jj 
ciples,  or  prejudiced  to  the  Ptolemaic ,  or  any  \ 
other  fyflem  :  Not  that  I  had  my  felf  any  doubts  il 
about  this  new  fyflem ,  but  think  it  to  be  far  the  : 
moft  rational  and  probable  of  any,  for  thefe  fi 
reafons; 
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1.  Becaufe  it  is  far  th£  mod  magnificent  of 
any;  and  worthy  of  an  infinite  Creator; 
whole  power  and  wifdom  as  they  are  without 
bounds  or  meafure,  fo  may  in  all  probability 
exert  themfelves  in  the  creation  of  many  fyf 
terns  as  well  as  one.  And  as  myriads  of  fyftems 
are  more  for  the  glory  of  God,  and  more  de- 
monftrate  his  attributes  than  one ;  fo  it  is  no 
lefs  probable  than  pofiible,  there  maybe  many 
befides  this  which  we  have  the  priviledge  of 
living  in.  But  it  is  very  highly  probable  the 
matter  is  fo,  by  reafon, 

2.  We  fee  it  is  really  fo,  as  far  as  it  is  pop 
fibie  it  can  be  difcerned  by  us,  at  fuch  immenfe 
diftances  as  thofe  fyftems  of  the  fixt  ftars  are 
from  us.  Our  glaftes  are  indeed  too  weak  fo 
to  reach  thole  fyftems,  as  to  give  us  any  aftu- 
rance  of  our  feeing  the  planets  themfelves, 
that  encompafs  any  of  the  fixt  ftars.  We  can¬ 
not  fay  we  fee  them  actually  moving  round 
their  refpe&ive  Suns  or  Stars.  But  this  we 
can  difcern,  viz.  That  tl\e  fixt  ftars  have  the  na¬ 
ture  of  Suns,  as  ]  have  made  probable  in  Book 
2.  Chap.  2.  Asalfo  that  there  are  fome  things 
very  like  unto  planets,  which  fometimes  ap¬ 
pear  and  difappear  in  the  regions  of  the  fixt 
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ftars ;  as  I  have  fliewn  in  my  difcourfe  of  m%& 
JIars,  Book  2.  Chap.  3. 

But  befides  what  1  have  faid  there,  I  have 
this  farther  to  add  from  fome  late  obfervations 
I  have  made  fince  my  writing  that  part  of  my 
book  ;  and  that  is,  That  the  Galaxy  being  well 
known  to  be  the  fertile  place  of  the  new  JIars, 
the  region  in  which  they  commonly  appear,  I 
am  much  inclined  to  be  of  opinion,  that  the 
whitenefs  there, is  not  caufed  by  the  bare  light 
of  the  great  number  of  fixt  ftars  in  that  place, 
as  hath  commonly  been  thought,  but  partly 
by  their  light,  and  partly  (if  not  chiefly)  by 
the  reflections  of  their  planets ;  which  flop  and 
refleft,  intermix  and  blend  the  light  of  their 
reipeftive  Stars  or  Suns,  and  fo  caufe  the 
whitenefs  of  the  Galaxy  prefents  us  with  ; 
which  hath  rather  the  colour  of  the  refle&ed 
light  of  our  Moon  than  the  primary  light  of 
our  Sun. 

\  I 

.  And  that  there  are  planets  enough  for  this 
purpofe,  I  fufpe&,  becaufe  1  have  fome  rea- 
fons  to  imagine  that  there  are  many  more  new 
Jlars  in  the  milky-way  (all  which  1  take  to  be 
a  kind  of  planetary  globes)  than  have  ever  yet 
been  taken  notice  of,  and  that  many  of  thofe 
prodigious  numbers  of  teiefcopial  ftars  viflble 
there,  are  of  the  numbers  of  new  JIars  or  pla* 
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nets,  and  not  of  fixt  ftars  only.  This  fufpr 
cion  I  have  for  fome  time  had,  but  efpecially 
lately  from  my  views  of  the  new  far  that  now 
begins  to  difappear  in  the  Swarfs  neck .  Which 
gave  me  occafion  to  infpeft  fome  other  parts 
of  that  conftellation,  moil  parts  of  which  are 
well  replenifhed  with  a  numerous  train  of 
fmall  ftars.  Amongft  which,  fometimes  me- 
thoughts  more  have  prefented  themfeives  thro’ 
one  and  the  fame  g  lafs,  and  fometimes  I  have 
mift  fome  I  thought  I  before  law :  And  fome¬ 
times  alio  methoughts  I  have  feen  them  near¬ 
er  to,  and  fometimes  farther  off  thole  ftars  that 
did  conftantly  prefent  themfeives.  But  as  thefe 
things  are  to  myfelf  novel,  and  what  I  confefs 
I  have  rather  fufpicions  of  than  certainty,  I 
ihall  refer  them  to  the  future  obfervations  of 
myfelf,  and  others,  for  their  confirmation  ; 
efpecially  becaufe  thofe  approximations  and 
recedes  of  fome  of  the  little  ftars  I  /peak  of 
fuit  not  with  the  obfervations  of  fome  very  e* 
minent  Aftronomers. 

Thefe  obfervations  as  they  will  open  to  us 
a  new  and  admirable  fcene  of  the  heavens  (if 
it  be  as  1  imagine)  fo  I  earneftly  recommend¬ 
ed  the  enquiry  into  it  to  fueh  as  delight  in  thofe 
matters.  For  the  doing  of  which,  I  conceive 
it  may  be  fufficient,  and  the  eafieft  courfe  to 
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make  the  obfervations  in  Tome  one  part  of  the- 
milky  way,  as  in  fonie  part  of  the  Swan  for 
inftance ;  and  I  would  advife  that  an  area  of 
the  heavens  may  be  taken  iii,  containing  as 
much  or  a  little  more  than  falleth  within  the 
compafs  of  the  telefcope  you  make  ufe  of : 
Which  was  the  wray  I  pradhfed,  and  that  part 
of  the  heavens,  in  which  I  obferved.  All  the 
ftars  that  fall  within  this  area,  an  exaft  map 
muft  be  taken  of,  which  will  fhew  when  any 
variations  happen.  And  for  taking  in  the  lar¬ 
ger  area  of  the  heavens,  a  glafs  of  6  or  8  feet 
is  fufficient,  and  rather  better  for  the  purpofe 
than  longer  glades,  which  take  in  Ids,  and 
are  more  troublefome  in  ufing. 

Having  thus  reprefented  the  (late  of  the 
tmiverfe  according  to  the  new  fyftem  of  it, 
the  ufual  queftion  is,  what  is  the  ufe  of  lb 
many  planets  as  we  fee  about  the  Sun,  and  fo 
many  as  are  imagined  to  be  about  the  fixt  flars  ? 
r]  o  which  the  anfweris,  That  they  are  worlds, 
or  places  of  habitation,  which  is  concluded 
from  their  being  habitable,  and  well  provided 
for  habitation.  This  is  pretty  manifeft  in  our 
folar  planets,  from  their  being  bpake  bodies  as 
our  earth  is,  confiding  in  all  probability  of 
land  and  waters,  hills  and  valleys,  having  at- 
mofpheres  about  them,  moons  minifiring  unto 
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them,  and  being;  enlightned,  warmed  and  in* 
financed  by  the  Sun  ;  whofe  yearly  vifits  they 
receive,  for  feafons  ;  and  frequent  returns 
or  revolutions,  for  days  and  nights.  All  which 
particulars  are  fully  treated  of  in  the  following 
book,  and  need  not  therefore  to  be  anticipated 
here.  Only  there  is  one  thing,  which  for 
fufficient  obfervations,  I  could  not  fo  fully 
fpeak  of  as  I  would  ;  and  that  concerning  the 
feas  in  the  moon ,  in  book  5.  chap.  4.  Note 
(a)  whofe  very  exi  (fence  Mr.  Huygens  (n) 
denies,  faying,  Marium  vero  fimilitudinem 
iilic  mill  am  reperio.  Sec.  i.  e.  is  in  the  moon 
I  find  no  likenefs  of  feas,  although  Kepier 
(s  and  moff  others  are  of  a  different  opinion, 
41  For  thofe  vaft  plane  regions,  which  are 
€<  much  darker  than  the  mountainous  parts> 
and  are  commonly  taken  for  feas,  and  bear 
44  the  names  of  oceans  ^  in  thofe  very  places 
“  viewed  with  a  long  telefcope,  I  find  little 
4<  round  cavities  with  fhadows  falling  within 
“  them;,  which  cannot  agree  with  the  furface 
<c  of  the  fea  :  as  alfb  thofe  very  large  fields 
<e  when  carefully  viewed,  do  not  prefent  us 
tl  with  a  fuperficies  altogether  equal*  Where- 
44  fore  thefe  cannot  be  feas,  but  are  fuch  pla- 

(n)  ’  CofmotheoroSj  p.  114. 
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<c  ces  as  confift  of  a  lefs  bright  matter  than  that 
tc  which  is  in  the  more  hilly  parts,  but  in 
u  which  alio  there  are  fome  places  brighter 
*c  than  others.”  Thus  the  moft  ingenious 
Mr.  Huygens,  who  then  proceeds  to  fhew  that 
there  are  neither  rivers,  clouds,  air,  or  va¬ 
pours. 

But  that  there  are  feas  or  great  coile&ions 
©f  water,  and  confequently  rivers,  clouds,  air 
and  vapours  in  the  moon,  I  fhall  make  out 
from  fome  of  my  own  views  and  obfervations ; 
many  of  which  were  made  with  Mr.  Huygen’s 
©vyn  long  glafs  before-mentioned  :  through 
which,  and  all  other  long  glafles,  initead  of 
imagining  the  lunar  fpots  to  be  unlike  feas,  I 
have  always  thought  them  to  look  more  like 
Jeas,  than  through  fhort  glafles. 

It  is  true  indeed  that  in  thole  fpots  we  take 
to  be  feas,  there  are  fuch  cavities  as  Mr.  Huy¬ 
gens  Ipeaks  of,  or  rather  mountains  with  /had¬ 
ed  cavities  in  them,  as  alfo  fome  parts  lefs 
dark  than  others.  Thus  in  the  foutherly  parts 
of  the  Lunar  Euxine  and  Mediterranean,  in 
the  Sinus  Sirbonis,  the  Egyptian,  and  divers 
other  feas,  there  are  feveral  fuch  parts  that 
appear  more  luminous  than  others,  fome  hav¬ 
ing  the  appearance  of  rocks  and  iflands,  fome 
of  large  fhallows,  particularly  towards  the 
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fhores,  and  efpecially  in  the  Teas  bordering  on 
the  continents,  flich  as  the  great  fouthern 
continent  of  the  Lunar  Egypt  and  Paleftine . 
But  this  is  no  conclufive  argument  of  thofe 
parts  not  being  Teas ;  becaufe  they  may  be  Teas 
having  many  iflands  and  (hallows  in  them# 
But  then  in  other  parts,  and  even  in  fome 
parts  of  thefe  laft  named,  the  (pots  appear 
darker,  and  with  but  few  of  thofe  eminences 
or  iflands,  thofe  brighter  or  fliallow  parts. 
Thus  the  northerly  Euxine  and  Mediterrane - 
an,  the  Palus  Maeotis,  and  many  other  of 
thofe  lunar  feas;  few  of  thofe  parts  that  have 
the  afpeft  of  iflands  or  (hallows  are  to  be  diC 
cerned  in  them,  only  one  here,  and  another 
there,  at  confiderable  diftances  from  one  ano¬ 
ther. 

And  in  this  very  manner  I  doubt  not  our 
terraqueous  globe  would  appear,  if  viewed  at 
the  moon,  or  at  fome  miles  aloft.  We  fhould 
there  perceive  our  deep  oceans  would  be  of  a 
darker  colour,  like  the  darkefl  fpots  of  the 
moon;  and  the  fingle  ifles  of  St.  Helena  and 
*Afcenfion,  and  the  more  numerous  ones  of 
Ladrones ,  Canaries ,  ^Azores ,  See.  to  have 
the  fame  appearance  that  the  few  fcarter’d 
iflands  have  in  the  deeper  lunar  feas :  and  our 
fliallow  feas  with  their  numerous  rocks  and 
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iflands  difperfed  about  them,  efpecially  to¬ 
wards  the  continents,  would  look  as  thofe  in 
the  moon  do. 

That  a  reader  unacquainted  with  the  geo¬ 
graphy  of  the  moon,  may  apprehend  what  I 
have  faid  here  and  elfewhere,  concerning  the 
parts  and  appearances  of  the  moon,  I  have 
reprefented  them  in  Fig.  io.  and  n.  In  Fig* 
to.  the  face  of  the  full  moon  is  reprefented, 
its  bright  and  dark  parts  with  moil  of  the  names 
given  them  by  Hevelius,  whofe  lunar  geogra¬ 
phy  is  juftly  the  moft  followed.  In  Fig.  1 1. 
1  have  reprefented  the  appearance  of  the 
moon’s  edge  on  this  laft  Nov.  4.  1714.  foon 
after  the  quadrature,  for  the  explication  of 
what  is  faid  concerning  the  evcnnefs  of  the 
furface  of  the  lunar  fpots  in  book  5.  chap.  4. 
note  a.  It  may  be  there  obferved  that  the 
furfaces  of  all  the  Teas  appear  ftrait  and  level, 
only  the  top  of  here  and  there  a  rock  or  ifland 
prefents  itfelf  at  a  fmall  diflance.  Thus  the 
furface  of  the  Hyperborean  fea  between  a  and 
b  appears  even  and  level,  although  through  a 
Celefcope  that  fea  looks  but  like  a  great  lake 
or  marlh.  So  do  the  parts  of  the  ; Mediterra¬ 
nean  about  d,  from  h  to  /,  except  when  they 
are  interrupted  by  rocks  or  land,  as  they  are 
at  h ,  g  b,  and  c .  At  the  laft  of  which  places. 


JL  Plurality  of  Worlds.  xxxvii 

begins  a  ridge  of  hills  encompafling  the  north¬ 
ern  part  of  the  Mediterranean,  which  makes 
a  pretty  fliew  in  the  telefcope. 

And  now  confidering  how  accomplifhed  the 
Moon ,  and  all  the  other  planets  are  for  habita¬ 
tion,  how  folemn  an  apparatus  in  them  for  this 
fervice :  and  confidering  alfo  that  thefe  accou¬ 
trements  relate  to  their  refpe&ive  planets  only, 
and  in  all  probability  are  of  little  or  no  ufe  to 
our  earth ;  with  great  reafon  therefore  the 
maintainers  of  the  new  fyftem  conclude  thofe 
planets,  yea  all  the  planets  of  the  Sun  and  of 
the  fixt  flars  alfo,  to  be  habitable  worlds  ~ 
places,  as  accommodated  for  habitations,  fo 
Hocked  with  proper  inhabitants. 

But  now  the  next  queffion  commonly  put  is. 
What  creatures  are  they  inhabited  with  ?  But 
this  is  a  difficulty  not  to  be  refolved  without  a 
revelation,  or  far  better  inffruments  than  the 
world  hath  hitherto  been  acquainted  with.  But 
if  the  reader  ffiould  have  a  mind  to  amufe 
himfelf  with  probable  gueffes  about  the  furni¬ 
ture  of  the  planets  of  our  folar  fyffem,  what 
countries  ’tis  probable  are  there,  what  vegeta¬ 
bles  are  produced,  what  minerals  and  metals 
are  afforded,  what  animals  live  there,  what 
parts,  faculties  and  endowments  they  have, 
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with,  much  more  to  the  fame  purpofe;  he  may 
find  a  plea  fan  t  entertainment  enough  in  the 
great  Mr.  Chriftian  Huygen’s  Cofmotheoros  and 
fofne  other  authors  that  have  written  on  the 
fubjeft.  To  which  I  fhall  refer  him,  rather 
than  give  either  him  or  myfelf  any  farther  trou-  - 
ble  about  thefe  matters,  which  are  merely 
conjectural. 

Thus  having,  for  the  fake  of  the  unfkilful 
reader,  given  an  account  of  the  three  fy ferns 
principally  concerned  in  the  following  book, 
and  having  alio,  for  the  fake  of  the  doubting 
reader,  infilled  more  largely  than  ordinary  upon 
the  two  laft  of  thofe  fyftems,  little  remaineth 
for  the  putting  an  end  to  this  long  preface,  but 
to  make  my  excufe  (if  it  needs  any)  for  align¬ 
ing  the  diameters  and  diflances  of  the  heavenly 
bodies  in  Englifli  miles,  rather  than  other  lar¬ 
ger  meafures,  which  would  perhaps  have  come 
nearer  the  truth.  But  this  was  alfo  for  the  fake 
of  fuch  as  are  not  very  conVerfant  in  aftroBo- 
rnical  matters  and  dimenfions,  who,  can  better 
underhand  you,  when  you  fay,  it  is  fo  many 
miles,  than  fo  many  degrees,  minutes,  or  fe~ 
conds,  or  femi-diameters  of  the  earth,  or  the 
other  planets. 

And  now  for  a  conclufion,  I  fhall  only  in¬ 
treat  all  my  readers  to  join  with  me  in  their 
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earnefi;  prayers,  that  as  this  work  is  defigned 
for  the  good  of  mankind,  particularly  for  the 
conviction  of  infidels  and  irreligious,  for  the 
promotion  of  the  fear  and  honour  of  GOD, 
and  the  cultivating  of  true  religion,  fo  it  may 
have  its  defired  effe&* 
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SURVEY 

OF  THE 

HEAVE  N  S- 

.  \ 

The  Introduction. 


THE  Pfalmift  faith,  (a)  u  The  heavens  de¬ 
clare  the  glory  of  GOD;  and  the  firma¬ 
ment  fheweth,  ”  publickly  declareth,  telleth 
forth, or  preacheth  his  handy-work, as  theHebrew 
word  fignifies  ;  (b)  that  “  day  unto  day  uttereth 
fpeech,  and  night  unto  night  flieweth/'  or  telleth 
forth,  Knowledge .  Which  language  of  the  hea¬ 
vens  is  fo  plain,  and  their  characters  fo  legible, 
that  all,  even  the  moft  barbarous  nations,  that 
have  no  fkill  either  in  languages  or  letters  are  a- 
ble  to  underhand  and  read  what  they  proclaim, 
“  There  is  no  fpeech  nor  language  where  their 
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(a)  Pfal.  xix.  x,  2,  3. 

(b)  Nagad ligniticat  aiiquid  verbis  efTerre,  coramnunti- 
f  are,  annunciare,  Cornad ,  Kircher ,  Concord.  Col.  226* 

Vol.  2.  It  is  derived  from  Neged,  coram>  ante. 
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voice  is  not  heard :  their  line  is  gone  out 
through  all  the  earth,  and  their  words  to  the 
end  of  the  world.’’ 

That  this  obfervation  of  the  PJalmiJl  is  a- 
greeable  to  experience,  is  manifefl  from  the 
deductions  which  all  nations  have  made  from 
God’s  works,  particularly  from  thofe  of  the 
heavens ;  namely,  that  there  is  a  GOD ;  and 
that  fuch  as  have  pretended  to  atheifm,  and 
have  deduced  God’s  works  from  Chance,  Qjc, 
are  lingular  and  monflrous  in  their  opinions. 
Thus  faith  Aelian  (c)  “  There  never  was  any 
barbarian  that  contemned  the  Deity,  nor 
*c  called  in  queftion  whether  there  be  any  Gods 
“  or  no  ?  or  whether  they  take  care  of  human 
“  affairs  ?  No  man,  neither  Indian ,  nor  Celt , 
nor  *Aegyptian  ever  entertained  any  fuch 
u  thought  as  Humerus  the  Meffenian ,  or  Dio- 
“  ny fins  the  Phrygian ,  or  Hippo ,  or  Diago- 
**  raj,  or  Sodas ,  or  Epicurus .  ”  So  one  of  PUu 
ids  arguments  for  the  proof  of  a  God,  is  (d) 
**  the  unanimous  confent  of  all,  both  Greeks 
“  and  Barbarians,  whoconfefs  there  are  Gods” 
And  Plutarch  (e),  agreeable  to  what  our  Pfab 
mifl  affirms,  tells  us  whence  they  collected  this 

(c)  Ds  varus  hifl.  lib .  2.  cap,  31. 

(d)  Da  Le gibus  L  10. 

(e)  De  placit,  philof,  L.  1,  c.  6. 
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knowledge  of  a  Deity.  “  Men ,  faith  he,  began 
<f  to  acknowledge  a  God,  when  they  faw  the 
“  flars  maintain  fo  great  a  harmony,  and  the 
u  days  and  nights  through  all  the  year,  both 
“  in  fummer  and  winter  to  obferve  their  flat- 
“  ed  rifings  and  lettings.”  And  to  pafs  over 
a  great  deal  of  this  kind,  that  I  could  cite  from 
diverfe  heathen  authors,  What,  faith  the  Stoick 
“  in  Tully,  (f )  can  be  fo  plain  and  clear,  as 
“  when  we  behold  the  heavens,  and  view  the 
e<  heavenly  bodies,  that  ive  Jhould  conclude 
“  there  is  fome  Deity  of  a  mod  excellent  mind, 

i{  by  which  the fe  things  are  governed! - A 

“  prefent  and  Almighty  God.  Which  he 
“  that  doubts  of,  I  do  not  underftand,  faith 
“  he,  why  he  fhould  not  as  well  doubt  whe- 
<l  ther  there  be  a  Sun  or  no  that  Jhinesf  And 
then  he  goes  on  to  prove  that  this  can  be  no 
idle  fancy  depending  on  the  caprice  of  man, 
but  a  well-grounded  fubflantial  opinion,  bearing 
the  teft  of  ages,  and  confirmed  by  the  length 
of  time.  “  For,  faith  he,  time  wears  out  the 

figments  of  opinions,  but  confirms  the  judg- 
u  ments  of  nature  f  or  fuch  notions  as  are 
grounded  upon  the  true  judgment  and  nature 

(f)  Quid  enim  poteft  e(Te  tam  apertum,  tamque  per- 
fpicuum,  cum  coelum  fufpeximus,  Dc  Nut .  Deor. 

L .  2  •  i »  2  • 
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of  things.  “  For  which  reafon,  faith  he,  both 
u  among  our  felves,  and  in  other  nations,  the 
<c  veneration  of  the  Gods,  and  the  facredneis 
u  of  religion  augment  and  improve  every  day 
Ce  more  and  more,”  , 

i 

Thus  ‘  the  heavens  declare  the  glory  of 
God/  even  to  the  heathen  world,  fo  manifeft- 
!y  are  they  the  handy- work  of  God.  And  that 
they  are  his  work,  will  appear  by  taking  a 
view  of  thefe  feven  particulars. 

I.  The  magnitude  of  the  heavens, 

II.  The  great  number  of  the  heavenly  bodies, 

III.  Their  diftances. 

IY.  Their  motions. 

Y.  Their  figures. 

VI.  Their  gravity. 

VII.  Their  light  and  heat,  and  the  admi¬ 
rable  provifions  made  for  thofe  benefits. 
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BOOK  I, 

Of  the  Magnitude  of  the  Universe* 
and  the  bodies  therein  contained. 

Chap.  I. 

The  Antient  and  Modern  Reckonings  compared* 

BEFORE  the  invention  of  the  telefcope, 
the  univerfe  was  thought  to  be  confin’d 
within  far  more  narrow  bounds  than  it  is  fince 
found  to  be,  the  fixt  ftars  being  imagined  to  be 
all  placed  in  the  ftarry  heavens  (which  they 
called  the  Firmament )  at  equal  diftances  from 
the  earth  (the  center)  like  fo  many  golden  nails 
driven  in  the  top  of  fome  arched  roof,  or  other 
circular  concave,  encompaifingoureye.  Thefe, 
although  far  more  narrow  bounds,  and  a  more 
fcanty  reckoning  than  it  Ihould  be,  yet  was 
fufficient  to  fhew  who  was  the  maker  of  fuch 
a  flupendous  arch,  and  fo  noble  a  train  as  is 
Contained  therein. 

But  according  to  the  modern  reckoning 
(which  is  far  the  molt  rational,  and  grounded 
upon  better  Phaenomena)  we  lhall  find  this 
branch  of  the  creation  far  more  magnificent. 
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and  worthy  of  its  infinite  Cp^eator  thanthoft 
former  computations  made  it. 

And  how  grand  and  magnificent  a  ftru&ure 
the  heavens  are,  wiii  appear  by  a  diftinft  con- 
fideration  of  the  magnitude  of  the  heavenly 
bodies  themfelves ;  and  of  the  fpace  in  which 
they  are. 


Chap.  II. 

The  Magnitude  of  the  Heavenly  Bodies! 

ALthough  we  are  not  able  to  give  a  certain 
determination  of  the  magnitude  of  the 
heavenly  bodies,  by  reafon  of  their  vaft  difi 
tances,  yet  enough  we  know,  and  are  fure  of 
concerning  their  immenfe  magnitudes,  to  con¬ 
vince  any  one  that  they  are  the  works  of  God. 
But  to  come  to  particulars. 

The  meafure  by  which  we  ufually  gauge 
and  compare  the  heavenly  bodies,  is  our  ter¬ 
raqueous  globe;  of  whofe  dimenfions  and  bulk 
we  can  make  a  pretty  good  eftimate,  having 
tolerably  good  and  accurate  obfervations  lead¬ 
ing  us  thereto  .*  the  particulars  of  which  I 
have  had  occafion  elfewhere  to  fpecify  (a). 

(a)  PhyficO’Theol.  B .  1.  Ch%  2.  In  which  place  I 
have  made  ufe  of  Mr  Pic  art's  meafure  of  the  earth.  But 
notwit branding  the  difference  be  but  finally  viz.  a  little 
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By  thefe  obfervations  it  appears  that  the 
diameter  of  this  our  globe  is  above  79  hun¬ 
dred  miles ;  that  confequently  its  furface  is 
a  good  deal  above  199  millions  of  miles,  and 
its  iolid  content  or  bulk  near  265  thoufand 
millions  of  miles.  If  therefore  we  fhould  go  ro 
farther  from  home  than  our  own  globe,  a  mals 
we  here  have  worthy  of  an  infinite  Creator,  a 
work  proclaiming  that  great  Being  that  made  if* 

But  as  vaft  a  body  as  this  feems  to  be,  it  is 
much  lefs  than  many,  yea  mod:  of  the  heaven* 
ly  bodies  that  are  vifible  to  us,  except  two  or 
three  of  the  planets,  which  feem  to  be  lefs  than 
our  globe,  namely  Mars ,  whofe  diameter  is 
reckoned  to  be  but  4875  Englifh  miles,  and 
the  Moon ,  whofe  diameter  is  but  2177  miles ; 
and  Mercury  t  whofe  diameter  is  2748  miles  (b); 

above  32  miles  in  the  whole  diameter  of  our  globe,  yet  1 
(l? all  make  ufe  here  of  our  Mr.  Norwood's  and  Monf 
6 a  finds  mea fures,  becauje  they  agree  to  almofl  a  nicety  9 
and  Mr.  Ca finds  were  made  (by  the  French  king's  com¬ 
mand')  at  greater  di/lances,  with  the  greatefl  accuracy. 
And  according  to  theje  meafures ,  the  diameter  of  the  earth 
is  7967. 7  Englifh  miles,  its  furface  1 99444201  miles  9 
and  its  (olid  content  264856000000  miles. 

(b)  The  number  of  miles  which  I  have  here,  and  all  a- 
long  afigned  to  the  diameters  of  the  fever al  planets,  are 
the  mean  numbers  between  Mr.  Flamfleed's  in  Mr. 
TVhiflon's  aflronomical  lettures ,  and  Mr.  Huygen's  in  his 
Syfl.  Saturn,  and  Cofnotheor.  which  (as  Mir.  JVhijlon 
frfl  Juggefled  to  me)  feem  to  be  nearefl  the  truth .  For 
whereas  the  rays  of  light  when  intercepted  by  the  edge  of 
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but  yet  thefe  are  vaft  and  amazing  bodies  too0 
But  for  the  reft;  there  is  a  good  reafon  to  i- 
magine  their  bulk  exceeds  that  of  our  terraque¬ 
ous  globe.  Thus  the  two  fuperior  planets  by 
far  exceed  us;  Saturn  being  computed  at 
93471  miles  in  diameter,  and  confequently  at 
427318300000000  miles  in  its  bulk;  and 
Jwpiter  at  120653  miles  in  diameter,  and 
92001 1200000000  miles  in  bulk.  But  yet  as 
amazing  maftes  as  ihefe  all  are,  yet  they  are 
all  far  outdone  by  that  ftupendous  globe  of 
fire,  the  Sun-  which  as  it  is  the  fountain  of 
light  and  heat  to  all  the  planets  about  it,  afford¬ 
ing  them,  by  his  benign  rays  and  kindly  influ¬ 
ence,  the  great  pleafures  and  comforts  of  life  ; 
fo  doth  it  as  far  furpafs  them  in  its  bulk ;  its 
apparent  diameter  being  computed  at  822148 
Englifh  miles,  and  its  folid  content  at 

a  knife  or  other  body,  are  {as  Sir  Ifaac  Newton  obferves 
in  his  Princip.  L.  1.  Prop.  96.)  Jomewhat  bent ,  as  if 
attracted  from  a  J trait  line  by  that  body  :  and  w  here  as 
Mr .  FI  am  feed's  meafures  were  taken  with  a  micrometre 
that  pinches  or  clafps  the  oppofite  edges  of  a  planet  which 
‘would  incurvate  the  rays  one  way  ;  and  Mr.  Huygen’s 
were  taken  with  the  interpofition  of  a  thin  tapering  plate 
covering  the  planet  as  far  as  the  extremity  of  its  face , 
which  would  caufe  an  incurvation  of  the  rays  the  contrary 
way  ;  therefore  Mr.  Flam  feed's  meajures  are  as  much  too 
little ,  as  Mr.  Huygen’s  are  too  large ,  and  confequently  the 
mean  between  them  probably  the  near  eft  the  truth . 
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290971000000000000  miles  fuppofing  the 
face  we  fee  of  the  Sun  to  be  its  true  and  real 
globe. 

Thus  ftupendous  are  the  magnitudes  of  the 
globes  of  this  our  Solar  Syflem.  But  thefe 
are  not  all,  nor  perhaps  the  moll:  confidera- 
ble  bodies,  of  the  univerfe.  For  the  fixt  flars, 
although  in  appearance  but  fo  many  golden  or 
flaming  fpots,  yet  are  with  great  probability^ 
fuppofed  to  be  fo  many  Suns,  furrounded  with 
their  refpeftive  fyftems  of  planets,  as  our  Sun 
is ;  and  imagined  to  be  no  lefs  in  magnitude, 
if  not  greater,  (Tome  of  them  at  leaf}:;  than  our 
Sun  is,  but  only  diminifhed  in  appearance  by 
their  prodigious  diftances  from  us. 

If  now  we  reflect  upon  the  prodigious  mafles- 
of  thofe  many  heavenly  bodies  that  prefent 
themfelves  to  our  view,  and  many  more  I  Ihall 
fliew  are  unfeen  ;  what  a  furprifing  fcene  do 
the  heavens  afford  us  of  the  great  Creator’s- 
power !  A  train  of  fuch  immenfe  bodies,  that 
what  lefs  than  an  Almighty  hand  could  firfl 
find  matter  fufficient  for,  and  then  compofe, 
fuch  magnificent  works !  But  yet  what  is  the 
magnitude  of  all  thefe  bodies  to  that  immenfe 
fpace  in  which  they  are  i  Which  is  the  next 
thing  to  be  confidered. 


t 
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Chap.  HI. 

Of  /^Immensity  of  the  heaven?. 

_  ? 

IT  is  neceflary  that  I  fhould  give  a  diflin& 

confideration  to  the  immenfe  fpace  pofleft 
by  the  heavenly  bodies,  becaufe  it  was  once 
imagined  to  be  limited  by  the  narrower  bounds 
of  the  Ptolemaic  Syflem  by  that  which  they 
called  the  a7rxctvy>^  the  Starry  Concameration ,  or 
Firmament  of  the  ,fixt  flars,  as  I  have  before 
intimated;  but  now  with  far  greater  probabili¬ 
ty,  and  reafon,  it  is  extended  to  an  indefinite¬ 
ly  larger  fpace,  a  fpace  fufhcient,  without  all 
doubt,  to  contain  all  the  noble  variety  of  fyf1 
terns  therein;  not  only  our  own  of  the  Sun, 
but  all  thofe  others  I  mentioned  of  the  fixt 
flars  alfb.  But  for  the  better  proof,  and  more 
eafy  apprehenfion  of  the  magnitude  of  this  vafl 
expanded  (pace,  let  it  be  confidered, 

i.  That  fotne,  if  not  every  one,  of  thofe 
vafl  globes  of  the  univerfe  hath  a  motion* 
This  is,  in  fome,  manifefl  to  our  fight ;  and  may 
eafily  be  concluded  of  all,  from  the  conflant 
fimilitude  and  confent  thatthe  works  of  nature 
have  with  one  another.  But  in  what  manner 
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thefe  motions  are  performed,  whether  by  the 
motion  of  the  heavenly  bodies  round  the  earth, 
or  by  the  earth  round  its  own  axis,  or  any  o- 
ther  way,  it  matters  not  much  now  to  enquire. 

2.  It  is  manifeft  that  the  earth  is  fet  at  fuch 
a  due  diftance  from  the  heavenly  bodies,  and 
the  heavenly  bodies  at  fuch  a  due  diftance  from 
one  another,  as  not  to  interfere,  clafh  with, 
or  diforder  one  another.  Nay  fo  great  is  their 
diftance,  fo  convenient  their  fituation,  that  they 
do  not  fo  much  as  eclipfe  one  another,  except 
fuch  planets  as  are  called  Secondary. 

3.  It  is  farther  manifeft  alfo,  That  thofe 
vaft  bodies  are  fo  far  off,  as  to  appear  extream- 
ly  fmall  to  our  eye,  confidering  their  prodigi¬ 
ous  magnitudes.  Now  for  the  effecting  of  this, 
or  any  of  the  other  matters,  it  is  neceftary  that 
there  be  a  fufficient  fpace ;  and,  that  there  is 
fuch,  and  what  that  fpace  is,  we  may  make  a 
judgment  of,  by  confidering  particulars,  ac¬ 
cording  to  the  beft  obfervations  we  have  of 
thefe  things. 

And  to  begin  neareft  home ;  the  nearefi 
of  the  heavenly  bodies  to  us,  is  the  Moon ; 
whofe  orb  is  the  leaf!  of  any  of  the  celeftial 
globes,  but  yet  fhe  takes  up  a  fpace  of  near  480 

A  2 
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thoufand  Englilh  miles  in  breadth  (a) to  perform 
her  revolution  in.  And  as  for  the  earth,  if, 
with  the  moderns,  we  fuppofe  it,  together  with 
its  fatellite  the  Moon ,  to  revolve  round  the 
Sun ;  or  (which  amounts  to  the  fame  thing)  if 
the  Sun  revolves  round  the  earth,  this  Magnus 
Orhis,  as  it  is  ufually  called,  is  a  fpace  of  a- 
bove  540  millions  of  miles  circumference  (by, 

(a)  The  Moon's  mean  diflance  from  the  earth  according 
to  Sir  Ifaac  Newton's  Princip.  p.  430.  is  60  Semidiame - 
ters  one  fourth  of  the  earth ,  according  to  which  the  diame¬ 
ter  of  the  Moon  s  orbit  is  479905  Englijh  miles. 

(b)  Concerning  the  diftance  between  the  Sun  and  the 
earth ,  there  is  a  great  difagreement  between  the  former 
and  latter  Aftronomers ,  occaftoned  by  the  difagreement  be¬ 
tween  their  obfervations  of  the  Sun's  horizontal  parallax 
(  which  is  equal  to  the  earth' s  Jemi diameter  viewed  at  the 
Sun)  Tycho  making  it  three  minutes ,  Kepler  but  one9 
Bullialdus  2  minutes ,  21  feconds ,  and  Riccioli  but  .28  fe- 
eonds.  Confequently  the  diflanc.es  arifing  from  hence  are 
lefs  than  thofe  of  the  latter  Aftronomers .  The  very 
ingenious  and  accurate  Monf  de  La  Hire  in  his  TabuJ, 
Aftron.  thinks  the  Sun's  horizontal  parallax  to  be  not  a- 
hove  6  feconds ,  and  his  diftance  therefore  to  he  34377. 
femidiameters  of  the  earthy  or  136952807  Englifh  miles. 
But  although  his  obfervations  were  made  face,  yet  I /ball 
make  ufe  of  Monf  Cajfini's  number being  deduced  from 
very  ingenious  and  accurate  obfervations  of  the  parallax  of 
Mars ,  and  agreeing  nearly  with  the  determination  of  two 
great  men ,  Mr.  Flamfteed  an  i  Mr.  Huygens ,  and  I  may 
add  Dr.  Halley  too ,  who  make  it  about  jo  or  12000 
diameters  of  the  earth.  That  great  Aftronomer  ( Monf . 
Cajfini  I  mean)  affigns  a  number  between  themy  in  his  Les 
Elemens  de  1’  Affron.  §  37.  That  the  Sun’s  parallax  be¬ 
ing  fuppofed  to  be  9  one  half  Seconds,  gives  the  diflance 
of  the  Sun  from  the  earth  21600  femidiameteis  of  the 
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or  172  millions  of  miles  breadth.  And  if  to 
that  we  add  the  increment  caufed  by  the  fvveep 
of  the  Moon ,  or  the  excurfion  of  her  orb  be-* 
yond  the  Magnus  Or  his,  we  fhallhavea  ipace 
yet  broader  by  near  280  thoufand  miles.  But 
as  vail;  a  fpace  as  this  fee  ms  to  be,  yet  it  is  not 
fuch  as  to  caufe  either  the  earth  or  Moon  to 
clafh  with  any  of  the  other  celeftial  globes., 
as  I  have  faid ;  nay  fo  far  from  that,  that  not 
fo  much  as  their  ihade  approaches  any  of  them. 
In  which  cafe,  what  ample  orbs  mull  the  three 
fuperior  planets  have?  what  a  fpace  is  necef- 
fary  for  them  and  their  more  numerous  Moons 
to  perform  their  much  larger  courfes  in  ?  And 
accordingly,  fuch  (paces  they  and  the  reft  of 
the  planets  are  all  found  to  have  :  Saturn  an 
orb  of  1641526386  Englifh  miles  diameter; 
Jupiter  an  orb  of  895134000  miles;  Mars  of 
262282910  miles;  Venus  of  124487 114 
miles;  and  Mercury  an  orb  of  6  6621  coo 
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earth  :  ’which  are  equal  to  8605:1398  Epglifh  miles.  And 
imagining  the  magmis  orbis  to  be  a  cWcle{as  it  is  Weed  an 
ellipjis  not  much  differing  from  a  circle )  the  double  oj  ‘hat 
number  is  the  length  of  its  diameter,  viz.  172102795? 
Englifh  miles . 

Theje  numbers  are  different  from  thoje  I  have  afftgned 
in  my  Pyfico*Theoi.  B .  /.  ch.  4.  Note  5 .  from  a  mi  fake 
ot  that  time » 

. 
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Englifh  miles  (c)  :  all  of  them  fpaces  fo  accu¬ 
rately  laid  out,  and  diflances  fo  duly  proporti¬ 
oned  to  their  revolutions  about  the  Sun,  that 
abundantly  manifeft  infinite  wifilom  to  have 
been  concerned  in  their  appointment,  as  I  in- 
tend  to  fhew  in  proper  place. 

But  now  after  this  account  of  this  fo  pro¬ 
digious  a  fpace  as  that  ©f  our  Solar  Syftem  is* 
what  is  it  to  the  nearly  infinite  Expanfum  occu” 
pied  by  the  reft  of  the  heavenly  bodies !  Of 
which  we  may  have  a  faint  adumbration  by 
confiderlng  the  difiances  which,  with  the  great- 
eft  probability  of  obfervation  and  reafon,  are 
ailigned  to  the  Fixt  Stars.  In  order  to  the 
making  an  eftimate  of  which  matter,  let  it  be 
fuppofed  (which  is  ufually  allowed)  that  the 
fixt  ftars  are  fo  many  Suns  ;  that  they  are  of 
the  fame,  or  nearly  the  fame  magnitude  as  our 
J Sun  is  ;  and  that  the  difference  of  their  mag, 
nitudes  arifeth  from  the  difference  of  their  difi 
tances.  If  fo,  then  it  will  follow.  That  the  fixt 
ftars  are  each  of  them  as  much  farther  from 
us  than  the  Sun,  as  their  apparent  diameters, 

(c)  Theje  numbers  are  deduced from  the  di fiance  between 
the  Sun  and  earth  affigned  in  the  preceeding  note,  and  Sir 
Jfaac  Newton's  diflances  of  the  planets  from  the  Sim 
computed from  their  periods  in  his  Principia  £.3.  Phaenom. 
4.  and  are,  as  1  humbly  conceive ,  much  more  accurate  than 
ether  calculations  that  I  have  met  with . . 
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are  lefs  than  that  of  the  Sun  (d).  And  forafi 
much  as  few  of  them  appear  otherwife  than 
as  points  even  through  our  bell  telefcopes, 
therefore  how  prodigioufly  farther  mull  they 
needs  be  from  us  than  the  Sun  is,  to  caufe 
their  appearance  to  be  fo  very  much  lefs  than 
the  Sun?  For  an  example,  let  us  take  one  of 
the  fixt  liars  fuppofed  to  be  neared;  to  us,  as  be¬ 
ing  the  brighted  and  larged,  namely  Syriusm 
Now  this,  by  accurate  obfervations  (e)  hath 
been  found  to  be  in  appearance  27664  times 
lefs  than  the  Sun ;  and  confequently,  by  the 
foregoing  rule,  it  is  fo  many  times  farther  off 
than  the  Sun  is,  which  will  amount  to  above 
2  millions  of  millions  of  Englifh  miles.  And 
if  lo,  what  an  immenfurable  /pace  is  the  firma¬ 
ment  ?  wherein  a  great  number  of  dars  lefler 
andleder,  and  confequently  (according  to  the 
foregoing  fuppofition)  farther  and  farther  ofi* 
are  feen  with  our  naked  eye,  and  many  more 
difcovered  with  our  glades,  and  dill  many 
more  and  more  with  better  glades  (f),  and  in 

(d)  Compare  the  fagadous  Dr.  David  Gregorys  de» 
monjtration  oj  this  in  his  Allron.  L.  3.  Prop.  56,  6o9 
and  61. 

(e)  See  Mr  .Huygens  in  Cofmotheor.  p.  137. 

<0  viewing  the  planets  with  my  longer  glares 
\_efpe  dally  the  planets  0]  a  weaker  light']  it  often  falls  out 
that  divers  of  the  fxt  Stars,  and  fame  of  them  very  finally 
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all  probability  many  others  that  efcape  the 
reach  of  our  utmoft  art  to  defcry :  which  may 
confequently  be  as  far  diftant  from  thofe  we 
fee  as  thofe  are  from  us. 

prefent  themfelves  at  the  fame  time  within  the  glafs, 
no  twithf tending  its  area  is  not  fufficient  to  contain  both 
Jupiter  and  his  mo  ft  diftant  fat  ellites.  By  which  means 
it  is  fomctimes  difficult  to  diftinguifh  between  thofe  fixt 
Stars  and  the  J  at  ellites  of  the  planets.  Thus  1  have 
jometimes  been  ready  to  fancy  that  I  Jaw  one  or  more 
fat  ellites  near  Mars,  untill  by  future  observations  I  per* 
tewed  they  were  only  Jome  of  the  telefcopic  fix’ d  Stars  lying 
in  the  way  of  Mars.  So  about  Saturn,/ have  often  difcern - 
edthe  likenefs  of  many  fat  ellites,  but  1  am  not  Jure  I  ever 
faw  above  three.  From  whence  it  is  manifeft ,  that  in  all 
parts  of  the  heavens  there  are  many  Stars  which  prefent 
them] elves  to  our  eye  through  our  long  glaffies,  that  are 
sifter  wife  invifible  to  us. 


Chap.  IV* 

practical  eductions  from,  and  Reflections 
upon  the  Magni  t  ud  e  of  the  Heavens. 

IjAving  fet  forth  the  prodigious  magni- 
JL  tude  of  the  heavenly  fpace,  and  of  the 
bodies  therein  contained,  before  we  proceed 
farther,  let  us  paufe  a  little,  to  confider  what 
influence  thefe  things  ought  to  have  upon  us. 

And  in  fhort,  who  can  behold  the  regions  a- 
bove,  and  confider  the  things  therein  contained. 
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and  at  the  fame  time  not  own  them  to  declare 
the  glory  of  God  ?  Who  can  view  that  irrr 
menfurable  firmament  in  which  thofe  bodies 
are,  and  not  acknowledge  his  handy  work  ? 
We  admire,  (as  jufily  we  may)  the  vaft  bulk 
of  this  our  own  globe  :  but  when  we  confider 
how  much  it  is  lurpafied  by  moil;  of  the  hea¬ 
venly  bodies,  what  a  point  it  degenerates  into, 
and  how  very  little  more  even  It,  and  what  we 
call  its  great  Orb  together  alfo,  are,  when 
fee n  from  the  heavens,  this  gives  us  a  juft  and 
noble  idea  of  the  infinite  Creator’s  works,  fuch 
as  is  worthy  of  God,  and  fuch  as  may  make  us 
flight,  not  overvalue  this  little  heap  on  which 
we  dwell,  and  caufe  our  thoughts  and  defires  to 
fo ar  among  the  heavenly  glories.  But  for  an 
application  of  thefe  conflderations,  let  us  hear 
Seneca’s  reflections  upon  the  matter  (g),  who 
on  this  account  recommends  virtue,  not  purely 
“  becaufe  it  is  a  noble  thing  in  its  own  nature, 
te  and  a  great  blefling  to  be  free  from  evil, 
but  alfo  becaufe  it  enlargeth  the  mind,  and 
“  prepares  it  for  the  knowledge  of  heavenly 
“  things,  and  makes  it  fit  to  aflbciate  with 

“  God  (h). . Then,  faith  hey  the  mind  hath 

st  the  confummate  and  full  good  of  our  hu- 


(g)  Nat.  Quae/t.  L.  1.  Praefat. 
(b)  Qui  in  confortium  Dei  veniat. 
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“  man  date,  when  having  conquered  all  evil, 
u  it  foars  aloft,  and  wandering  among  the  liars 
above,  it  is  able  to  deride  the  (lately  druc- 
€i  tures  of  the  wealthy,  and  all  their  riches.— 
*e  Neither,  faith  he,  can  it  contemn  the  porches 
te  and  roofs  fhining  with  ivory,  the  clip’t 
(<  groves,  and  the  pleafant  dreams  conveyed 
to  their  houfes,  until  it  hath  wandered 
u  throughout  the  world,  and  from  above  look- 
u  ing  down  upon  this  little  globe,  covered  in 
u  a  great  meafure  by  the  fea,  and,  where 
ie  not  fo,  (lovenly,  and  either  burnt  up  in 
“  one  part,  or  frozen  in  the  other,  it  then 
u  faith  to  itfelf,  Is  this  that  little  point  that  is 
u  divided  among  fb  many  nations  by  fire  and 
“  fword?  Oh  how  ridiculous  are  the  bounds  of 
(<  mortals,”  when  this  river  divides  this  na¬ 
tion,  that  mountain  boundeth  another,  and  that 
defart  another  ?  For  as  for  this  world,  faith  he, 
*e  It  is  a  point  in  which  ye  fail,  in  which  ye 
u  war,  in  which  ye  difpofe  of  kingdoms.  But 
((  above,  are  vad  fpaces,  into  the  podedion 
i{  whereof  the  mind  is  admitted,  on  condition 
“  it  hath  brought  but  little  of  the  body  along 
V  with  it,  that  it  hath  cleanfed  itfelf  from  eve- 
*(  ry  filthy  thing,  and  being  difengaged  from 
“  the  world  bath  made  itfelf  iliudrious,  by 
lc  being  expeditious  and  light,  and  content 
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u  with  little  things.  When  fuch  a  mind, 
**  faith  he ,  hath  touched  thofe  celeftial  re- 
**  gions,  it  is  then  nourifhed  and  grows ;  and 
u  as  if  delivered  from  its  bonds,  it  returns 
u  to  its  original  (late.  And  this  argument  it 
“  hath  of  its  divinity,  that  it  delights  in  divine 
“  matters,  and  is  converfant  with  them,  not  as 
“  things  ftrange,  but  its  owit.  There  it  fecure. 
tl  ly  beholds  the  riling  and  fetting  ftars,  their 
“  different  courfes,  &c,  There  this  curious 
u  fpe&ator  difcufles  every  thing,  and  fearches 
out  every  thing.  And  indeed  what  fhould 
u  it  do  but  pry  into  thefe  matters,  fince  he 
“  knows  they  belong  to  himfelf  ?  Then  he 
u  contemns  the  narrow  bounds  of  his  habita- 

<e  tion  in  this  world - —And  here  at  laid  he 

“  learns  what  he  hath  long  enquired  after : 
e<  There  he  begins  to  know  God  (i 

(i)  Illic  incipit  Deum  nolle. 


The  great  Number  of  the  Heavenly  bodies.  _ 

Chap.  I. 

<A  general  View  of  the  Numbers  of  the 
Heavenly  Bodies . 

T  T  A  Y  IN  G  in  the  proceeding  book  giv- 
en  a  demon  Oration  of  God  from  the 
magnitude  of  the  heavenly  bodies,  1  fhall  do 
the  fame  in  this  from  their  number ;  a  number 
fo  great,  that  we  cannot  view  and  condder  them 
without  aftonifhment.  Were  there  no  more  of 
them  than  the  Sun,  and  the  planets  (both  pri¬ 
mary  and  fecondary)  fuppofed  to  move  about 
him,  there  would  be  a  number  fufficient  to 
manifefl  an  Almighty  and  wife  CREATOR. 
But  when  we  view  the  heavens,  and  fee  our 
felves  furrounded  with  fo  prodigious  a  number 
of  illufkious  bodies,  of  various  magnitudes ; 
when  we  go  to  the  other  parts  of  this  our  globe* 
from  the  northern,  fuppofeto  the  fouthern  pole, 
andt  here  difcover  a  great  multitude  of  other 
Oars  that  were  never  feen  in  our  hemifphere  : 
when  we  perceive  the  heavens  thick  be  fet  with 
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them  in  every  place;  and  when  (as  I  already 
hinted)  we  view  the  heavens  with  our  glafles, 
and  difcover  many  more  than  our  naked 
eye  could  reach;  and  when  we  again  view 
them  with  better  and  better  inltruments,  and 
{till  difcover  more  and  more  of  thofe  {tarry 
globes ;  when  particularly  we  furvey  what 
they  call  the  Milky-way ,  and  fee  the  prodi¬ 
gious  number,  I  may  almoft  fay  clutters  of 
ftars,  that  fill  that  region  of  the  heavens, 
and  caufe  that  remarkable  whitenefs  there :  I 
fay,  when  we  fee  fuch  prodigious  numbers  of 
thofe  heavenly  bodies,  which  no  art  of  man  can 
number ;  and  when  we  farther  conficler,  that 
in  all  probability  we  do  not  fee  the  half,  nay 
perchance  not  the  thoufandth  part  of  what  the 
heavens  do  contain ;  as  we  cannot  but  be  {truck 
with  amazement  at  fuch  a  multitude  of  God’s 
glorious  works,  fo  we  cannot  but  own  the 
great  C  R  E  ^dT  O  R  in  them;  and  we  are 
worfe  than  men,  if  we  do  not  give  him  his 
due  praifes. 

B 
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Chap.  11. 


*That  the  fixt  Stars  are  Suns  encompajjed  with 
Syjlems  of  Planets. 

V  5  / 

ALteough  the  number  of  the  erratic 
and  fixt  heavenly  bodies  we  fee  are  fuf- 
ficient  to  fet  forth  the  exigence  and  praifes  of 
their  great  CREATOR,  yet  there  is  one 
thing  more  that  I  cannot  eafily  pafs  over 
(though  it  hath  only  high  probabilities  for  it) 
becaufe  it  gives  us  a  far  more  noble  and  agree¬ 
able  idea  of  the  creation,  than  the  world  was 
ever,  that  we  know  of,  acquainted  with»before; 
and  that  is,  That  the  belt  and  moft  learned  mo¬ 
dern  Aftronomers  do  generally  fuppofe  the  great 
multitude  of  fixt  fiars  we  fee,  or  imagine  to  be 
in  the  univerfe,  to  be  fo  many  Suns,  and  each 
of  them  encompafled  with  a  fyftem  of  Planets 
like  our  Sun. 

And  that  the  Fixt  Stars  are  Suns,  or  of 
much  the  fame  nature  as  our  Sun,  there  is 
great  reafon  to  conclude, 

I.  Becaufe  they  are  bodies  no  lefs  immenfe 
(as  I  have  faid)  than  the  Sun,  but  only  dimi- 
nilhed  in  appearance,  by  their  prodigious  dip 
tances  from  us. 
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2.  Becaufe  they  lhine  by  their  own  native 
light,  nor  by  any  borrowed  from  the  Sun,  For 
fo  great  are  their  dirtances  from  the  Sun,  and 
from  us  alfo,  that  it  is  not  poflible  their  light 
fhould  be  received  from  the  Sun,  and  reflected 
to  us,  as  that  of  the  Moon  and  other  planets  is. 
And  withal,  fo  bride  and  vivid  is  their  light, 
and  fo  very  fmall  their  apparent  diameters* 
when  diverted  of  their  glaring  rays,  and  made 
to  have  their  true  appearance  through  our  tele* 
fcopes,  that  no  queftion  is  to  be  made,  but 
that  they  lliine  by  their  own  innate  light,  as 
our  Sun  doth. 

And  if  the  fixt  Stars  are  fo  many  Suns,  cer¬ 
tainly  they  minirter  to  fome  grand  ufes  in  the 
univerfe,  far  above  what  hath  ufually  been 
attributed  unto  them.  And  what  more  pro¬ 
bable  ufes,  than  to  perform  the  office  of  fo 
many  Suns  ?  that  is,  to  enlighten  and  warm  as 
many  fyifems  of  planets;  after  the  manner  as 
our  Sun  doth  the  erraticks  encompaffing  it. 
And  that  this  is  the  ufe  and  office  of  the  fixt 
rtars  is  probable, 

i.  Becaufe  this  is  a  far  more  probable  and 
fui table  ufe  for  fo  many  Suns,  fo  many  glori¬ 
ous  bodies,  than  to  fay  they  were  made  only 
to  enlighten  and  influence  our  lefler,  and  L 
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may  fay  inferior,  globe ;  which  another  Moon 
or  two,  or  one  or  two  of  thofe  very  Suns  fet 
nearer  to  us,  would  have  better  done,  than  all 
the  whole  train  of  heavenly  bodies  now  doth. 
But  infiead  of  this,  many  of  them,  nay  per¬ 
haps  the  greatefl  number  of  them  are  at 
fuch  immenfe  diftances  (as  fhall  be  fhewn  un¬ 
der  the  next  head)  that  they  are  out  of  the 
reach  of  our  naked  eye.  In  which  cafe,  what 
life  is  it  likely  fuch  great  numbers  of  fuch  im¬ 
menfe,  unfeen,  far  diflant  bodies  can  be  to 
our  world,  when  there  are  fb  many  already  of 
divers  magnitudes  of  thofe  that  fall  under  view, 
that  (befides  other  much  greater  ufes  they  may 
ferve  unto  in  the  univerfe)  do  minifler  to  our 
help  and  comfort  here  upon  earth,  in  fupply. 
ing  the  ab fence  of  the  Sun  and  Moon  by 
night  ? 

2.  From  the  parity,  and  conftant  uniformi¬ 
ty  obfervable  in  all  God’s  works,  we  have  great 
reafon  to  conclude  that  every  fixt  flar  hath  a 
fyflem  of  planets,  as  well  as  the  Sun.  For 
it  is  certain  that  the  Sun  is  a  fixt  flar  to  the  fixt 
flars,  as  they  are  to  the  Sun.  And  in  this  cafe, 
if  (as  the  juftly  renowned  Mr.  Chriflian  ( j  ) 


(!)  Cojmot  boros,  p,  133. 


<c 


<e 


tt 


tt 


tt 


tt 


it 


tt 


Chap.  2.  Planets  about  the  fixt  Stars.  25 

Huygens  argues)  “  we  fliould  imagine  our- 
felves  to  be  placed  fomewhere  in  the  heaven¬ 
ly  regions,  as  far  from  the  Sun  as  from  the 
fixt  ftars,  we  fhould  then  perceive  no  dif- 
il  ference  between  the  one  or  the  other.  For 
it  would  be  very  unlikely  that  we  fliould 
fee  any  of  the  folar  planets,  either  by  rea~ 
fon  of  thediminifhing  of  their  light,  or  be~ 
((  caufe  their  orbs  would  fink  into  the  fame 
lucid  point  with  that  of  the  Sun.  Being 
then  fo  placed,  we  fliould  imagine  all  thefe 
flars  {both  Sun  and  fixt  [tars')  to  be  much 
“  of  the  fame  nature  and  kind ;  and  from  a 
“  view  of  any  one  of  them  nearer  to  us  than 
**  the  reft,  we  fhould  make  our  judgment  of 
“  them  all.  And  now  being,  faith  he,  by  the 
“  favour  of  God,  admitted  fo  near  one  of 
*<  them,  namely  che  Sun,  as  to  fee  fix  lefler 
lt  globes  revolving  round  about  him,  and  other 
u  Secondary  ones  revolving  round  fome  of 
“  them  :  why  ought  we  not  to  have  the  fame 
i£  judgment  of  the  reft  of  thofe  Suns,  as  of 
“  this,  and  think  it  altogether  probable  that 
“  this  is  not  the  only  ftar  of  all  the  number 
(i  that  is  encompafled  with  fuch  a  train,  or  in 
“  any  refpeft excells  the  reft?  Neither  alio 
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<f  that  this  ftar  alone  revolves  round  its  own 
iC  axis,  but  rather  that  all  the  reft  have  fome* 
“  what  of  the  fame  kind  alfo/J  And  fb  that 
learned  perfon  goes  on  in  the  further  purfuit 
of  his  ingenious  argument. 

3.  Befides  thofe  ftrong  probabilities,  we 
have  this  farther  to  recommend  thofe  imagina¬ 
tions  to  us,  that  this  account  of  the  univerfe  h 
far  more  magnificent,  worthy  of,  and  becom¬ 
ing  the  infinite  CREATOR,  than  any  o 
ther  of  the  narrower  fchemes.  For  here  we 
have  the  works  of  the  creation,  not  confined 
to  the  morefcanty  limits  of  the  orb,  or  arch  of 
the  fixt  ftars,  or  even  the  larger  (pace  of  the 
Primum  Mobile ,  which  the  antients  fan  fled 
were  the  utmoft  bounds  of  the  univerfe,  but 
they  are  extended  to  a  far  larger,  as  well  as  more 
probable,  even  an  indefinite,  fpace ;  as  was  fet 
forth  in  the  firft  Book.  Alfo  in  this  profpeft 
of  the  creation,  as  the  earth  is  difcarded  from 
being  the  center  of  the  univerfe,  fo  neither 
do  we  make  the  ufes  and  offices  of  all  the  glo¬ 
rious  bodies  of  the  univerfe  to  center  therein  - 
nay  in  man  alone,  according  to  the  old  vulgar 
opinion,  that  all  things  were  made  for  man  (k) 


(k)  Ses  Phjfico-TheoL  B.  2,  c.  6.  N,  z. 
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But  in  this  our  fcheme  we  have  a  far  more  ex- 
tenlive,  grand,  and  noble  view  of  God’s  works : 
a  far  greater  number  of  them ;  not  thofe  alone 
that  former  ages  faw,  but  multitudes  of  others 
that  the  telefcope  hath  difcovered  Once;  and 
all  thefe  far  more  orderly  placed  throughout 
the  heavens,  and  at  more  due  and  agreeable 
difiances,  and  made  to  ferve  to  much  more 
noble  and  proper  ends  :  for  here  we  have  not 
one  fyftem  of  Sun  and  planets  alone,  and  one 
only  habitable  globe,  but  myriads  of  fyflems? 
and  more  of  habitable  worlds  (1),  and  fome  e- 
venin  our  own  folar  fyflem,  as  well  as  thofe 
of  the  fixt  ffars.  And  confequently  if  in  the  Sun 
and  its  planets,  altho’  viewed  only  here  upon 
the  earth  at  a  great  diftance,  vce  find  enough 
to  entertain  our  eye,  to  captivate  our  under- 
flanding,  to  excite  our  admiration  and  praifes 
of  the  infinite  CREATOR  and  Contriver 
of  them;  what  an  augmentation  of  thefe  glo¬ 
ries  fhall  we  find  in  great  multitudes  of  them  ! 
in  all  thofe  fyflems  of  the  fixt  flars  through-' 
out  the  univerfe,  that  1  have  fpoken  of,  and 
fhall  have  occafion  to  mention  again  in  the 
!  !  next  chapter  i 

(1)  See  the  prefee  ,p.  20. 
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BEsides  the  planets  of  our  folar  fyflem^ 
and  the  wonderful  number  of  fixt  ftars, 
there  are  fome  others,  which  are  called  New 
Stars ,  which  fometimes  appear  and  difappear 
in  divers  parts  of  the  heavens,  and  will  deferve 
a  place  here. 

Some  of  thefe  new  flars  have  been  taken 
notice  of  as  early  as  Hipparchus’s  time,  who 
4  feeing  fucha  newflar,  and  doubting  whether 
‘  it  often  happened,  and  whether  the  flars  we 
t  take  to  be  fixt  were  fo  or  no;  he  therefore * 
t  (as  (m)  Pliny  tells  us )  fet  upon  numbering 
c  the  ftars  for  pofterity  •  a  difficult  talk,  he 
4  faith ,  even  for  a  god :  and  by  proper  inftru- 
‘  ments  he  marfhalled  them  in  fuch  order, 

<  that  their  places  and  magnitudes  might  be 
‘  known :  by  which  means  it  might  be  eafily 
«  found,  not  only  whether  they  decayed  and 
*  perifhed,  or  were  again  renewed;  but  alio 
4  whether  any  of  them  changed  their  places,  or 
4  had  any  motion,  as  alfo  whether  they  increaf 
*  ed  or  decreafed.”  Thus  Pliny. 

(m)  Plittt  Nat,  Hi J} ,  L .  2.  c.  2 6? 
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Since  which  time  many  other  fuch  new  ftars 
have  been  taken  notice  of  by  others.  To  pafs 
by  the  new  ftars  in  Hadrian’s,  Valentinian’s, 
Honorius’s,  and  Otto’s  times,  1  fhall  name 
only  fuch  as  have  been  more  lately  taken  no¬ 
tice  of  by  men  of  good  judgment  in  thefe  mat¬ 
ters  ;  fuch  were  thofe  new  ftars  oblerv’d  by 
Tycho  Brahe,  David  Fabricius,Janfon,  Bayer, 
Kepler,  Marius,  Byrgius,  Holwarda,  Heve* 
lius,  Montanari,  Bullialdus,  Cadini,  our  Mr, 
Fiamfteed,  and  fome  others  (n)  to  which  may 
be  added  a  New  Star  that  appears  at  this  very 
time  I  am  writing,  in  the  neck  of  the  Swan; 
the  fame  in  all  probability  that  hath  been  feen 
before  by  Mr.  Kirch,  (o)  in  1687,  anc^  *688* 

(n)  For  a  catalogue  of  thefe  and  other  new  Stars9 
the  conjlellations  in  which  they  appeared ,  and  other  matters 
relating  to  them ,  I  Jhall  refer  to  Ricci  olds  AlmageJL 
Fib.  8.  §.  2.  cap.  1.  Hevelii  Prodram,  in  his  defeription 
of  the  comet  in  1665.  p.  433.  the  appendix  to  Mercator's 
AjJron.  and  Mr.  Lowthurp’s  Abrig.  vol.  1.  p.  247 » 

(o)  In  the  Mifcellanea  Berolinenfia ,  p.  210.  Mr • 
Kirch ,  faith  he,  for  Rome  time,  fought  this  Star  in  vain, 
but  at  'la]i  on  Augttfl  6.  N.  S.  1687.  he  found  it  with 
the  help  of  an  8  foot  tube ,  but  very  fnall ,  and  that  it 
grew  bigger  and  bigger,  fa  as  on  Oclober  23.  to  be  Jeen 
with  the  naked  eye ,  until  having  arrived  to  its  great  eft 
magnitude ,  it  again  became  lejs  and  lefs,  and  at  l  it  ft  in- 
vifible  even  in  a  tele/cope.  By  frequent  obfervations  he 
dp  covered  its  motion  to  be  very  regular ,  and  its  period 
he  404  and  a  half  days , 
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and  perhaps  by  Bayer  before,  as  alfo  Heveli- 
us  and  others. 

Of  thefe  New  Stars ,  there  is  reaion  to  - 
imagine  there  may  be  many,  by  reafon  they 
are  not  confined  to  one  part  of  the  heavens* 
but  appear  and  difappear  in  divers  condellati* 
ons,  and  divers  parts  of  thofe  constellations,  as 
in  Cafliopeia,  the  Swan,  the  Great  Bear,  An¬ 
dromeda,  Eridanus,  the  "Whale,  the  Ship,  and 
divers  other  parts  of  the  heavens. 

What  thefe  New  Stars  are,  is  hard  to  de¬ 
termine.  Meteors  they  cannot  be,  becaufe 
they  are  of  a  long  continuance,  and  much  too 
far  off,  for  bodies  that  emit  fo  little  light  as 
Meteors  do,  to  be  feen  by  us.  And  as  for  o- 
ther  opinions  about  them,  they  are  too  many, 
and  too  frivolous  (Tome  of  them)  to  be  named 
(p)  except  one  or  two  of  the  mod  probable. 
Among  which,  one  is  of  fome  that  think  they 
may  be  fuch  Stars  as  have  one  fide  darker  than 
the  other,  as  one  of  Saturn  s  fatellites  is  fup- 
pofed  to  have,  and  fo  appear  only  when  the 
bright  fide  is  turned  towards  us,  and  difappear 
as  the  darker  takes  place.  Some  think  they 

m 

(p)  If  the  reader  hath  a  mind  to  fee  a  variety  of  thefe 
opinions ,  he  may  find  them  largely  enough  handled  In  fiicclo* 
Ids  At  mage  ft,  nil  fupr  a  c.  17, 
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may  be  fixt  Stars  that  expire  in  light  and  va¬ 
pours  and  (q)  are  again  rekindled,  and  re¬ 
cruited  by  the  accefs  of  comets.  Others  take 
them  to  be  comets  themfelves.  But  if  I  may 
be  admitted  to  fpeak  what  was  formerly  my 
own  opinion,  1  rather  took  them  to  be  Erra* 
tics  of  fome  kind  or  other ;  and  that  for  thofe 
reafons : 

1.  From  fome  of  them,  as  I  thought,  feem- 
ing  to  change  their  places,  and  appearing 
fometimes  farther  off,  and  fofnetimes  nearer 
unto  other  Stars:  as  I  have  laid  in  the  pre¬ 
face. 

2.  From  that  increafe  and  decreafe  of  their 
light  and  magnitudes  which  is  conftantly  obferv- 
ed  in  them  ;  they  being  at  firft  obfcure,  and 
hardly  difcernable,  but  by  degrees  growing 
bigger  and  brighter,  till  fome  of  them  equal 
the  light  of  Venus ;  and  others  the  light  of  the 
fixt  Stars,  of  the  firft,  fecond,  and  third  mag¬ 
nitudes:  and  then  again  as  gradually  grow 
lefs  and  lefs  till  they  utterly  difappear. 

3.  From  their  Periodical  motion  and  return 
after  a  certain  time.  This  indeed  hath  not 

(q)  This  is  what  Sir  IJaac  Newton  furm'fes  in  his 
frincip,  L.  3.  prop,  42. 
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boon  fo  carefully  and  judicioufly  taken  notice 
of  as  it  deferves,  or  fo  as  to  bring  their  periods 
under  certain  determinations ;  but  yet  in  fome 
of  HeveliusV  and  CaffinisV  obfervations,  it 
hath  been  difeovered  that  fome  of  the  fame 
liars  have  returned,  as  particularly  that  in  the 
Whale’s  Neck,  and  that  w  hich  now  appears  in 
the  Swan’s  Neck,  which  as  I  juft  bef:  re 
('pag.  29)  faid,  hath  a  period  of  404  onehalf 
days,  according  to  Mr.  Kirch’s  obfervations. 

Thefe  were  fny  reafons  for  fufpe&ing  thofe 
New  Stars  to  be  Erratics ,  rather  than  Fixt 
Stars  either  recruited,  or  having  dark  and 
light  fides. 

But  the  grard  difficulty  is,  what  kind  of 
Erratics  they  are,  whether  Wandering  Suns, 
or  Planets  v  like  ours)  of  other  fyftems?  That 
they  ftiould  be  W andermg  Suns,  is  lomewhat 
odd  to  aftert :  and  of  what  ufe  they  Ihould  be, 
is  hard  to  imagine,  fmee  there  is  nothing  of 
this  kind  in  the  univerfe,  that  we  know  of^ 
that  may  affift  our  imagination. 

And  as  to  the  latter  opinion,  I  confefs  I 
have  been  much  inclined  to  fufpecl  that  they 
might  be  Planets  revolving  round  fuch  Suns, 
as  call  a  much  fiercer  and  more  vigorous  light 
than  our  Sun  doth  j  and  that  thefe  their  planets 
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might  be  more  denfe  than  ours,  and  have  fur- 

O 

faces  more  ftrongly  reflecting  light,  and  perhaps 
be  much  larger  too.  But  notwithftanding  that 
Planetary  refletted  light  may  be  fent  to  very 
great  dillances  by  thefe  means,  yet  without 
extravagant  fuppofitions  of  this  nature,  it  may 
be  doubted  whether  it  would  reach  us,  fo  far  off 
as  the  fixt  liars  are.  And  befides  this,  another 
doubt  is,  That  although  there  are  divers  llars> 
near  thofe  new  liars,  of  greater  magnitudes  than 
any  of  thofe  new  liars  are,  which  I  ever  yet 
have  had  the  fortune  to  fee  ;  yet  I  can  fcarce 
think  them  big  enough,  to  conclude  them  to 
be  the  Suns  about  which  thofe  new  Stars  (if 
planets)  move.  And  therefore  being  uncer¬ 
tain  what  to  determine  in  fo  intricate  a  matter, 
I  fhall  leave  it  to  future  better  obfervations 
(which  the  late  long  dark  weather  hath  hindred 
me  in  the  profecution  of)  which  I  hope  may  af¬ 
ford  us  fo  good  light,  as  may  lead  us  into  a  much 
greater  knowledge  of  thofe  rare  Phaenomena. 

But  whatever  thofe  new  liars  are,  they  are 
a  farther  demonllration  of  GOD’s  power  and 
glory  :  and  that  there  are  many  more  of  the 
grand  works  of  the  creation  than  what  our  eyes 
behold  at  all,  or  that  we  have  only  now  and 
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then  a  glimpfe  of.  But  if  they  are  planets 
of  other  fyftems,  fome  of  thofe  Erratics  re¬ 
volving  round  fome  of  the  fixt  ftars,  then  do 
they  lay  open  a  dill  more  glorious  fcene  of 
GOD’s  works,  and  give  us  fuch  a  reprefenta- 
tion  of  the  date  of  the  Univerfe,  that  the 
world  never  dreamt  of  before,  and  that  even 
angels  themfelves  may  be  amazed  at  the  fight 
of. 


f 
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Book  III. 


The  due  Situation  of  the  Heavenly 

Bodies. 

Chap.  I. 

Of  the  due  as  well  as  great  Distance  of  the 
Heavenly  Bodies . 

1HAYE  before  taken  notice  of  the  ini  men  fe 
didance  of  the  heavenly  bodies,  that  it  is  fetch 
as  makes  thofe  vad  bodies  the  fixt  Stars  (no 
lefs  in  all  probability,  as  1  faid,  than  the  Sun 
itfelf )  to  degenerate  into  fo  many  points,  yea 
to  efcape  our  eye  ;  nay  more  than  this,  that  it 
caufeth  even  our  own  Great  Orb  which  our 
earth  deferibes  about  the  Sun,  to  (ink  into  ai¬ 
med  a  point,  or  at  lead  a  circle  of  but  a  few 
feconds  diameter.  I  fhall  therefore  fay  no 
more  on  that  matter.  But  that  which  I  fhall  (peak 
of  in  this  book,  is  the  due  proportion  of  the 
didances  of  the  heavenly  bodies,  that  they  are 
not  fet  at  random,  like  a  work  of  chance,  but 
placed  regularly,  and  in  due  order,  according 
to  the  bed  methods  of  proportion  and  contriv¬ 
ance.  Which  will  be  manifed  from  the  fok 
lowing  chapters,  which  will  diew  that  the  did 
tance  is  fuch,  that  none  of  the  globes  interfere 

C  2 
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with  one  another ;  but  indead  of  that,  are  in 
due  and  the  mod:  nice,  commodious  proporti¬ 
on. 

Chap.  II. 

That  none  of  the  Globes  of  the  Univerfe  inter* 

fere , 

HAD  the  Univerfe  been  the  work  of 
chance,  or  any  thing  bur  of  a  wife  Ar¬ 
chitect,  there  would  have  been  a  great  many 
blunders  and  inconveniences  in  the  fituation 
of  fuch  a  prodigious  number  of  immenfe  globes, 
as  the  Univerfe  doth  contain.  Some  would  have 
been  too  near,  fome  too  far  off  fome  would 
have  met  with,  knock’d  and  dop’d  one  the 
other,  and  fome  would  have  fo  interfer’d  as  to 
have  incommoded  the  other,  fome  way  or  other. 
But  indead  of  this,  every  globe  throughout 
the  whole  creation  is,  as  far  as  it  is  podible  for 
us  to  obferve,  fet  at  fuch  a  due  didance,  as 
not  only  to  avoid  all  violent  concourfes,  but 
alfo  fo  as  not  to  eclipfe  or  fhade  one  the  other, 
wherever  it  may  be  prejudicial,  or  indeed  not 
ufeful  and  convenient,  or  fo  as  to  hinder  one 
anothers  kindly  influences,  or  to  prejudice  one 
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another  by  noxious  ones.  This  is  very  rnant- 
fed  in  our  own  fyftem  of  the  Sun  •  and  be- 
caufe  we  fee  it  not  otherwife,  we  may  conclude 
it  to  be  fo  in  all ;  unlefs  we  fliould  make  fome 
exception  tor  what  is  fufpe&ed  (and  indeed 
only  fufpe&ed)  of  Comets,  which  in  their  ap- 
proaches  towards  the  earth,  are  imagined  to 
caufe  difeafes,  famines  and  other  fuch  like 
judgments  of  God.  But  this  is  only  furmife, 
and  what  befals  the  world  at  other  times,  with¬ 
out  the  vifible  approach  of  any  comet.  But 
however, hi ppoflng  that  as  Comets  move  in  Orbs 
very  different  from  thofe  of  the  other  heaven¬ 
ly  bodies,  fo  their  effects  and  influences  may 
be  as  different ;  yet  this  may  be,  and  no  doubt 
is  (becaufe  it  may  be  proved)  with  the  concur’ 
rence,  and  by  the  appointment  of  the  divine 
Providence  ;  who,  as  Governor  of  the  world* 
might  make  fuch  noxious  globes  to  execute  his 
jufdice,  by  affrighting  and  chaftifingfinful  men, 
at  their  approaches  to  the  earth ;  and  not  only 
fo,  but  (as  fome  have  imagined)  to  be  the  place 
of  their  habitation  and  torment  after  death. 
But  fuppofing  it  to  be  fo,  yet  herein  is  a  kind 
providence  manifefted,  That  their  returns  to 

c  •  3 
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the  earth  are  but  feldom  ( a),  and  their  (lays 
ftiort,  and  that  they  take  up  many  years  in 
palling  the  reft  of  their  Orbs. 

And  now  whether  we  confider  the  due  fitua* 
tion  of  the  greateft  part  of  the  heavenly  bodies, 
whereby  neither  they,  nor  their  influences 
do  interfere;  or  the  more  unufual  pofition 
and  motion  of  Comets,  ftili  it  appears  that  a 
wife  and  careful  architect  was  the  contriver  and 
orderer  of  itall :  efpecially  if  we  join  what 
follows  in  the  next  chapter. 

(a)  There  having  of  late  been  great  expectations  among 
fome ,  of  a  Comet  appearing  this  year  1718,  it  may  gratify 
their  curiojity  to  take  notice  fin  this  place ,  of  the  three  Co¬ 
mets,  whofe  periods  nve  imagine ,  are  dif covered \  by  the  great 
fagacity  and  application  of  our  modern  Aflronomers.  The 
revolution  of  the  firji  of  the  three ,  is  fuppofed  to  be  per - 
formed  in  75  years ;  and  to  have  been  the  fame  Comet  that 
gppeared  in  the  year  1682.  The  fecond  is  fuppofed  to  be 
the  Comet  that  was  feen  in  the  year  1 66 1 ,  and  to  revolve 
round  in  129  years.  And  the  third  is  imagined  to  bs 
that  Comet  which  appeared  in  16S0  and  1681,  whofe 
period  is  575  years.  And  according  to  Air.  JVbiflonys 
determinations ,  the  firff  of  thefs  three  Comets  <will  apain 
appear  in  the  year  17 58,  the  fecond  in  1789,  and  the 
third  and  lafi  not  till  about  the  year  2255.’ 

'  -  -  -  •  -A  /  v  J  n  A.  .}  1  , 
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Chap.  III. 

Of  the  nice  Proportions  of  the  Diflances  of 
the  Heavenly  Bodies . 

AS  it  is  one  great  demonflration  of  the  in¬ 
genuity  and  Ikill  of  an  architect  to  give 
due  proportions  to  his  work ;  fo  we  find  this 
to  be  abundantly  manifeft  in  all  the  bodies  of 
the  univerfe  that  fall  under  our  cognizance : 
among  which  we  may  difcern  a  curious  order, 
and  that  due  and  nice  proportions  are  ftri&ly 
obferved  in  their  fituation. 

How  the  fixt  Stars  are  fituated  in  refpeft  to 
one  another,  is  impoftible  for  us  to  determine 
at  fuch  prodigious  diflances  as  they  are  from 
us ;  but  they  look  to  us,  who  can  have  no  regu¬ 
lar  profpeft  of  their  portions,  as  if  placed 
without  any  order  :  like  as  we  fhould  judge  of 
an  army  of  orderly,  well  difciplined  foldiers,, 
at  a  diftance,  which  would  appear  to  us  in  a 
confufed  manner,  until  we  came  near  and 
had  a  regular  profpeft  of  them,  which  we 
fhould  then  find  to  Hand  well  in  rank  and  file. 
So  doubtlefs,  if  we  could  have  an  advantageous 
profpeft  of  the  fixt  Stars,  we  fhould  find  them 
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very  commodioufly,  and  well  let  in  the  firma¬ 
ment  in  regard  of  one  another.  And  this  we 
have  great  reafon  to  conclude  from  the  rules 
of  parity,  from  that  conflant  harmony,  and  fi- 
militude  obfervable  among  all  the  works  of  the 
creation,  which  fall  under  our  cognizance: 
particularly  this  is  evident  in  this  region  of  the 
Univerfe,  to  which  we  belong,  and  which  we 
have  a  better  profpeft  of,  and  can  furvey  with 
our  inftruments,  I  mean  the  fyflem  of  the  Sun. 
In  this  we  find  every  body  placed  in  good  or¬ 
der,  and  at  due  diftance,  according  even  to 
the  niceft  rules  of  proportion. 

For  thee  vision  of  this  matter, let  us(according 
to  the  moil  received  and  rational  Hypothecs) 
fuppofe  the  Sun  placed  in  the  center,  to  influ¬ 
ence  all  his  planets  with  light  and  heat.  Then 
follow  the  feveral  planets,  furrounding  him* 
not  one  here,  and  another  there,  at  all  adven¬ 
tures,  in  a  rude  manner,  like  a  work  of  Chance «, 
but  at  due  distances  from  the  Sun;  at 
proper  diflances  from  one  another ;  and  in 
fuch  well  adjufted  proportion  of  their  velo. 
cities  and  gravities,  as  makes  the  fquares  of 
their  revolutions  in  proportion  to  the  cubes  of 
their  diflances.  And  this  is  what  is  difcernible 
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in  the  whole  folar  fydem;  not  only  in  the  pri¬ 
mary  planets  that  revolve  round  the  Sun,  but 
in  the  fecondary  planets  al fo,  that  revolve 
round  Them.  Thus  it  manifeftly  is  in  the 
five  Moons  that  accompany  Saturn ,  and  the 
four  accompanying  Jupiter .  And  a  mold  fa 
gacious  contrivance  this  is,  manifeding  the 
prefence  and  conduft  of  the  CREATOR,  in 
thus  chufing  this  proportion  I  fpake  of,  rather 
than  any  other.  For  fhould  the  power  of. 
gravity  (for  indance)  have  been  fo  condituted,^ 
as  to  decreafe  in  fne  proportion  of  the  cubes 
(indead  of  the  fquares)  of  the  didances  reci¬ 
procally  ;  although  it  might  be  po liable  to  ad- 
juft  a  velocity,  and  I  may  add,  a  direftion  too* 
fo  as  to  make  bodies  delcribe  perfed  circles* 
yet  the  lead  excefs  or  defeci  of  velocity  or  the 
lead:  obliquity  of  the  direction,  would  make  them 
deferibe  fpiral  curves,  either  afeending  in  in - 
finitum,  or  elfe  defeending  to  the  center.  And 
fuppoling  rhe  orbs  (in  which  thole  bodies  move* 
and  which  are  fuppofed,  as  I  faid,  to  be  made 
in  proportion  of  the  cubes)  to  be  perfectly 
circular,  the  lead:  adventitious  force,  even  but 
of  an  atom,  abating  or  increaling  the  velocity, 
or  changing  the  dire&ion,  would  bring  on  the 
aforefaid  inconveniencies.  And  if  the  great 
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CREATOR  and  contriver  of  theUniverfehath 
thus  wifely  modelled,  and  cautioufly  methodi¬ 
zed  this  part,  this  fyflem  of  it  where  we  live, 
and  behold  the  thing,  no  great  doubt  can  be 
made  but  that  he  hath  done  the  fame  in  the 
other  fyfiems  ihereof  alfb;  that  every  fyflem 
is  fet  at  a  due  diflance  from  one  the  other,  and 
every  body  in  each  fyflem  at  its  due  diflance 
alfo  from  their  Sun,  or  fixt  liar. 

And  now  who  can  refledl  upon  thefe  things, 
and  not  perceive  and  admire  the  hand  that  a£l- 
eth  in  them,  the  contrivance  and  power  of  an 
infinite  workman  !  For  where  we  have  fuch 
manifefl  flrokes  of  wife  order,  counfel,  and 
management,  of  the  obfervance  of  mathemati¬ 
cal  proportions,  can  we  conclude  there  was  any 
thing  lefs  than  reafbn,  judgment,  and  mathema¬ 
tical  {kill  in  the  cafe  ?  or  that  this  could  be  ef¬ 
fected  by  any  other  power,  but  that  of  an  intel¬ 
ligent  Being  who  had  wifdom  and  power  fuffici- 
ent  for  fuch  a  work:  according  to  the  reafoning  of 
the  Stoick  in  Cicero,  who  pleads  thus  (r)  “  If 
“  thou  fhouldfl  fee  a  large  and  fair  houfe,  thou 
“could fl  not  be  brought  to  imagine  that  houfe  was 
“  built  by  the  mice  and  weefles,  although  thou 

(r)  Cic.  de  Nat,  Deor .  L.  2,  t.  6 . 
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“  fhouldfl:  not  fee  the  mafter  thereof ;  fo  ( faith 
“  /;^)wouldft  thou  not  think  thylelf  very  plain* 
u  ly  to  play  the  fool,  if  thou  fhouldft  imagine 
4‘  fo  orderly  a  frame  of  the  world,  fo  great  a 
"  variety  and  beauty  of  heavenly  things,  fo 
“  prodigious  a  quantity  and  magnitude  of 
u  fea  and  land  to  be  thy  houfe,  thy  workman- 
u  fhip,  and  not  that  of  the  immortal  Gods!’* 
And  fo  when  we  fee  fuch  good  order,  fuch 
due  proportions  in  this  region  of  the  Univerfe, 
and  have  good  reafon  to  conclude  the  fame 
may  be  throughout  the  whole,  can  we,  with¬ 
out  great  violence  to  reafon,  imagine  this  to 
be  any  other  than  the  work  of  God? 
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BOOK  IV. 

Of  the  Motions  of  the  Heavens. 

Chap.  I. 

That  the  hare  Motion  of  the  Heavens  and 
Earth  are  a  Hcmonfl  ration  of  God. 

IN  treating  concerning  the  motion  of  the 
heavenly  bodies,  it  will  be  neceflary  to  take 
in  that  of  the  earth  too,  it  being  not  eafy  to 
fpeak  of  one  without  the  other.  And  here 
there  are  two  things  that  are  manifeft  demon- 
fixations  of  the  prefence  and  management  of 
GOD,  namely,  that  fuch  bodies fhould  move 
at  all,  and  that  their  motion  is  fo  regular. 

I.  That  all  thofe  vaff  globes  of  theuniverfe 
fhould  have  a  motion,  muft  of  necelfity  be 
from  fbme  being  that  had  power  enough  to 
put  them  in  motion.  For  as  La&antius  well 
argues  (a)*“  There  is  indeed  a  power  in  the 
“  Stars, (and  the  like  may  be  laid  of  the 
reft  of  the  globes)  of  “  performing  their  xno 


(a)  La  ft  ant.  Divin.  Jnflit .  L,  2.  c.  5. 
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lions,  but  that  is  the  power  of  God,  who  made 
and  governs  all  things,  not  of  the  Stars  them* 
felves  that  are  moved.  ”  For  it  is  impoflible 
for  fuch  lifelefs,  dull,  unwieldy  bodies  to  move 
themfelves,  but  what  motion  they  have,  they 
rauft  receive  from  fomething  elfeable  to  move 
them. 

Now  this  fome  will  fay  may  be  efFe&ed  by 
the  Vortices  furrounding  the  Sun,  the  earth, 
or  other  primary  mover  (b);  or  from  a  vecto¬ 
rial  power  or  emanations  of  the  Sun,  (c)  or  o~ 
ther  the  like  primary  movers  carrying  about 
and  pufhing  on  fuch  bodies  as  move  about 
them.  But  allowing  that  it  is  pofiible  it  might 
be  fo,  yet  ftill  we  muft  recur  to  fome  Firjl 
Mover,  tome  Primary  FLgent,  who  was  able 
to  tot  that  principal  mover  into  motion  :  and 
then  the  cafe  amounts  to  much  the  fame,  and 
the  argument  hath  the  fame  force,  whether  we 
attribute  the  motion  of  one,  or  all  the  feveral 
globes  to  the  power  of  GOD.  For  in  our  tolar 
fylfem,  for  inftance,  if  it  fhould  be  thought 
that  the  fix  primary  planets  revolving  round  the 

Sun,  received  their  motion  from  his  revolution 

D 

(b)  This  was  Cartes'  notion,  and  of  others  long  before 
him . 

(c)  This  was  Kepler's  Scheme . 
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round  his  own  axis ;  yet  let  us  think  (as  Plato 
“  argues')  (d)  how  it  is  poflible  for  fo  prodigi- 
€l  ous  a  mafs  to  be  carried  round  for  fo  long  a 
tl  time,  by  any  natural  caufe  ?  For  which  rea- 
**  ton  (faith  he)  I  after  t  God  to  be  the  caufe# 
€<  and  that  it  is  impofiible  it  fhould  be  other- 
“  wife.”  Thus  Plato  :  whofe  argument  is 
undoubtedly  good,  fince,  as  Ariftotle  argues  (e), 
u  Every  thing  that  is  moved,  muft  of  neceftity 
i(  be  moved  by  fome  other  thing;  and  that 
€<  thing  muft  be  moved  by  fomething  that  is 
“  moved  either  by  another,  or  not  by  another 
<l  thing.  If  it  be  moved  by  that  which  is  mov~ 
€t  ed  by  another,  we  muft  of  neceftity  (faith 
e<  he)  come  to  fome  prime  Mover,  that  is  not 
<e  moved  by  another.  For  it  is  impofiible  that 
“  what  moveth,  and  is  moved  by  another* 
“  ihall  proceed  in  infinitum 

And  now  therefore,  if  in  our  folar  fyftem, 
we  fhould  imagine  the  Moon  to  be  wheeled 
about  our  earth,  by  the  motion  and  vectorial 
power  of  the  earth  ;  and  the  moons  about  Sa¬ 
turn  and  Jupiter  by  the  motion  and  veftorial 
power  of  thofe  planets ;  and  all  the  primary 

(d)  Plato  in  Epinom, 

(£)  Ariflor  Pty/ic.  L.  8.  c,  5. 
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planets  to  be  turned  round  about  the  Sun  by 
the  power  of  the  Sun,  yet  at  laft  we  muft  find 
out  a  mover  of  the  Sun  itfeif,  and  thofe  o* 
ther  primaries :  a  caufe  of  fufficient  power  to 
wheel  about  thofe  prodigious  mafies,  of  fuch 
vaft  bulks,  as  have  before  been  afiigned  to 
them,  and  which,  befides  their  own  weighty 
are,  according  to  the  former  hypothefes,  clog- 
ed  and  encumbered  with  the  vis  inertiae  of  all 
thofe  planets  whether  primary  or  fecondary, 
or  both,  which  they  drive  round.  And  if  this 
was  the  cafe,  what  power  can  be  found  fuffi- 
cient  for  this  work,  but  that  of  the  fame  in" 
finite  hand  that  at  firffc  gave  them  being  ! 

And  fo  for  all  the  reft  of  the  moving  bodies 
of  the  Univerfe,  fuch  as  Comets,  the  new 
Stars  before  fpoken  of  (w)  and  the  flow  mo 
tion  of  the  firmament,  or  fixt  Stars  in  25920 
(x)  years.  This  latter  1  fhall  fay  no  more  of. 


(w)  Book  II.  chap.  3  • 

(x)  P tolemy  made  this  motion  to  he  one  degree  in  100 
jears.  But  others  fince  make  it  to  be  more .  Mr.  Street , 
in  his  Caroline  tables ,  makes  it  1 .  gr.  20  minutes  :  Be- 
velius  1  gr.  24  minutes .  46  feconds.  50  thirds  :  but 
Mr.  Flamfteed  agrees  Rice  toll’s  numbers  to  come  near  eft 
the  truth ,  viz.  x  gr.  23  minutes.  20  feconds.  in  100 
yearsy  or  50  Jeconds  in  a  year.  According  to  which  rate 
the  motion  failed  the  Platonic" year}  is  accomplijhed  in 
25920  years. 
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becaufe  it  may  not  arife  from  any  motion  of  the 
firmament  itfelf,  but  from  fome  other  caufe(y). 
But  for  Comets,  what  power  but  that  of  the 
Almighty  could  give  them  fuch  prodigious 
projections,  as  their  trajectories  or  orbs  are 
found  to  have  ?  Orbs  that  run  into  (ucb  amaz¬ 
ingly  long  ellipfes  as  approach  to  Parabola' s> 
that  his  wonderful  how  their  projeCtive  force 
fiiould  carry  them  to  fuch  immenfe  diftances, 
and  their  gravity  at  the  fame  time  bring  them 
back  and  incomparably  retain,  them  in  their 
orbs. 

And  fo  for  the  new  Stars,  which  I  have 
fa  id  are  fo  many  (Ignats  of  planetary  fyftems 
difperfed  here  and  there  all  over  the  Univerfe, 
they  are  all  of  them  fo  many  manifestations 
and  demonftrations  of  an  infinite  Being  that 
hath  imparted  motion  unto  them  :  and  they 
are  a  fign  alfo  that  there  are  other  globes  be- 
fides  the  Sun  and  its  planets,  which  are  moving 
bodies,  even  that  all  the  globes  in  the  Uni* 
verfe  are  fuch,  and  confequently  fo  many 
proofs  of  an  .Almighty  firjl  Mover. 

(y)  Sir  Jfaac  Newton  demonflrates  how  this  may  arife 
from  the  Sphaeroidal  figure  of  the  earth .  Princip.  L.  3. 
Prop.  21.  et  L.  1.  Prop.  66.  Coral.  20.  See  the  matter 
nljo  more  eafly  demonjlrated in  Dr.  Gregory's  AJlron.  L.  1. 
Prop.  64. 
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Thus  the  bare  motions  of  the  earth,  and 
of  the  heavens  are  fo  many  arguments  of  a 
Divine  power  therein  concerned.  But  we  fhali 
moreover  find  an  infinitely  wife,  as  well  as 
Almighty  power  herein  tranfa&ing,  by  what 
follows  in  the  next  chapter. 

Chap.  II. 

*The  great  Regularity  of  the  Motions  of  every 

Globe . 

Iff  A  V  I  N  G  in  the  preceeding  chapter 
1,  fliewn  that  the  giving  motion  to  fuch  in> 

menfe,  lifelefs  globes,  is  the  work  of  God, 
we  fhali  find  much  greater  demoniiration  there¬ 
of  if  we  confider  that  thofe  motions  are  not  at 
random,  in  inconvenient  lines  and  orbs,  but 
fuch,  as  fhew  wife  <.  ehgn  and  couniel.  I  fhali 
here  fpecify  but  two  examples,  becaufe  I  fhali 
have  occaiion  to  fay  more  of  this  matter  here¬ 
after.  One  is,  That  all  the  Planets  fhould 
(when  their  motions  were  impreft  upon  them) 
have  their  di regions  or  tendencies  given,  not 
in  ines  tending  from  the  center  to  the  circum¬ 
ference,  or  very  obliquely,  but  perpendicular 

I>  3 
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to  the  Radii.  The  other  is.  That  the  motions 
and  orbits  of  the  planets  fhould  not  interfere 
with  one  another*  but  tend  one  and  the  fame 
way,  from  weft  to  eaft,  and  lie  in  planes  but 
little  inclined  to  one  another,  or  when  inclined, 
that  it  fhould  be  very  beneficially  fo,  as  I 
fhall  hereafter  fhew.  Thefe  and  many  other 
inftances,  and  in  a  word,  that  every  planet 
fhould  have  as  many,  and  various  motions, 
and  thofe  as  regular,  and  well  contrived  and 
ordered,  as  the  world  and  its  inhabitants  have 
occafion  for,  what  could  all  this  be  but  the 
work  of  a  wife  and  kind,  as  well  as  omnipo¬ 
tent  CREATOR,  and  Qrderer  of  the  world’s 
affairs  ?  A  work  which  is  as  plain  a  fignal  of 
GOD,  as  that  of  a  clock,  or  other  machine  is 
of  man.  Thus  Tully’s  Stoick  (a)  argues  our 
prefent  cafe  from  the  fhepherd  at  A£fium, 
when  from  the  top  of  an  hill,  he  happened  at 
firft  to  fee  a  fhip  failing  in  the  fea,  he  was  for 
a  while  in  great  amazement,  and  furprize,  to 
fee  fuch  a  moving  inanimate  body,  and  could 
not  imagine  of  what  a  nature  it  was  poffible  it 
fhould  be,  until  he  perceived,  by  fome  tokens, 
that  it  was  made  and  managed  by  man,  **  So 9 


(a)  De  Natura  Deormu  L.  2*  c.  35, 
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«  faith  he,  the  philofo pliers  ought  to  have 
<e  done,  if  haply  they  had  any  doubts  at  the 
“  firft  view  of  the  world :  afterwards  when 
<c  they  iliould  behold  its  determined  and  equal 
<c  motions,  and  all  things  managed  by  eftabli- 
“  fhed  orders,  and  with  immutable  conftancy; 
u  they  ought  then  to  underhand  that  there  is 
<e  not  only  fome  inhabiter  in  this  heavenly,  this 
“  Divine  houfe,  but  alfo  fome  ruler  and 
e<  Moderator,  and  in  a  manner.  Architect  of 
u  fo  great  a  work,  fo  noble  a  performance/5 
This  conclufion  is  fo  natural,  fo  cogent,  that 
anything  but  ftupid  prejudiced  blockheads  (as 
thofe  philolophers  were)  would  have  natural¬ 
ly  and  eafily  made  it.  “  But  now,  faith  the 
Stoick,  (c)  they  feem  to  me  not  fo  much 
u  as  to  have  any  fufpicion  of  the  wonderful- 
nefs  of  the  things  of  the  heavens  or  the 
“  earth.55  And  great  reafon  the  Stoick  had 
for  his  furmife.  For  fo  manifefl  a  demonflra- 
tion  of  a  Deity,  are  the  motions  of  the  hea« 
vens  and  earth,  that  if  men  do  not  fee  them, 
it  is  a  fign  of  great  ftupidity  ;  and  if  they  will 
not  fee,  and  be  convinced  by  them,  it  is  as  plain 
a  fign  of  their  prejudice  and  perverfenefs,  as 


(c)  Ibid .  c.  36. 
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will  farther  appear  by  confidering  what  an  in¬ 
comparable  provifion  is  made  for  the  world’s 
good,  by  the  particular  motions  which  are  giv¬ 
en  to  the  earth  and  heavens,  namely  the 
Diurnal  and  Periodical  motions. 

» 

Chap.  III. 

Of  the  Diurnal  Motion  of  all  the  feveral 

Globes . 

A  S  to  the  Diurnal  Motion ,  there  is  great 
probability  that  our  earth,  and  all  the 
heavenly  bodies  have  a  rotation  round  their 
feveral  axes ;  not  all  performed  indeed  in  the 
fame  (pace,  or  length,  of  time,  but  fome  in 
longer,  lome  in  fhorter,  times ;  each  time 
making  what  we  call  a  day  in  thole  feveFal 
globes,  equivalent,  although  not  equal,  to  the 
circumvolution  of  our  earth  in  twenty  four 
hours. 

This  diurnal  rotation  is  vilible  in  many  of 
the  heavenly  globes,  and  highly  probable  in 
our  own.  In  the  Sun  it  is  very  manifefl  from 
the  equable  motion  of  its  fpots,  which  lome- 
times  appear  in  its  dilk,  and  have  been  obfery- 
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ed  formerly  by  Galilaeo  (a),  Scheiner  (b), 
Tarde  (c),  Malapertius,  Hevelius  (d)  and  our 
countryman,  Mr.  Galcoigne  and  Mr.  Crab- 
trie  (e)  ;  and  fince  them  by  Mr,  Boyle,  Dr. 
Hook,  Dr.  Halley,  Mr.  Flamfteed  and  o- 
thers  in  England,  and  by  Meffieurs  Caffini> 

(a)  Galilaeus  tells  us  in  the  third  dialogue  of  his  Jyftem. 
JVIund.  that  he  was  the  fir  ft  that  difeovered  fpots  on  the. 
Sun ,  in  the  year  1610,  which  he  /hewed  the  next  year 
to  divers  great  perfons  in  Rome,  That  Scheiner  Jent  him 
two  letters  by  Vel/erus  under  the  feigned  name  of  Apelles , 
to  defire  his  opinion  of  them,  that  he  concluded  them  to  be 
alterable ,  contrary  to  the  received  opinion  then,  of  the  he  a » 
vens  inalterability ,  that  they  were  contiguous  to  the  Sun , 
and  that  their  path  over  the  Sun ,  fome times  in  a  curve , 
fame  times  a  ftrait  line ,  argued  the  annual  motion  of  the 
earth  about  the  Sun ,  and  not  of  the  Sun  about  the  earth  ; 
with  more  to  the  fame  purpofe ,  which  may  be  feen  in  the 
fugacious  Author  in  hi s fir ft  and  third  dialogues , 

(b>  V id,  Scheiner'' s  Rofa  Urfina, 

(c)  Vid.  Tarde’ s  Aftra  Borbonia ,  who  took  1 'em  to  be 
frnall  Stars  interpofir.g  themfelves  between  the  Sun  and  us. 
Of  the  fame  opinion  alfb  was  Malapertius ,  who  gave  them 
the  name  of  Sydera  Aufiriaca. 

(d)  See  Hevelius’ s  opinion  of  them  at  large  in  his  Se¬ 
lenography  y  ch.  5.  and  in  the  Appendix . 

(e)  In  their  letters ,  now  in  my  hands ,  there  is  an  inge¬ 
nious  controverfy  between  thofe  two  great  men ,  Mr,  Gaf- 
coigne ,  the  inventor  of  the  Micrometer ,  and  Mr.  Crabtrie , 
concerning  the  Solar  fpots  that  appeared  about  the  year 
1640.  which  Mr,  Gajcoigne  imagined  to  be  great  num¬ 
bers  of  Jmall  planets  revolving  round  the  Sun  at  a  fmaH 
dftance  from  him.  Mr.  Crabtrie' s  anfwer  and  opinion  may 
be  Jeen  in  his  letter  which  is  publijhed  with  my  own  cb- 
fervations  about  the  Solar  /pots  from  1703  to  1711  in  tbs 
Philof.  Tranf.  No  330, 
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Picart,  and  others  abroad  (f ),  and  of  late  by 
myfelf  and  others  too.  Thefe  fpots  have  ma- 
nifeftly  a  motion,  and  the  fame  motion  too, 
as  that  of  a  globe  moving  round  upon  its 
poles  :  for  We  may  perceive  them  to  be  per¬ 
petually  fhifting  their  places  from  the  Eaftern 
to  the  Weftern  limb  of  the  Sun  ;  and  in  this 
doing,  their  daily  ftages  and  motion  exa<5tly 
correfpond  to  the  motion  of  a  globe;  that  is, 
thofe  ftages  are  fhorter,  and  the  motion  of 
the  fpots  feemingly  flower  towards  the  Sun’s 
limb,  but  near  the  center  of  the  difk,  larger 
and  fwifter  and  all  in  exa£t  proportion  to  a 
double  line  of  fines,  or  a  line  of  fines  on  each 
femidiameter  of  the  difk. 

And  farther  yet,  thefe  Solar  fpots,  as  they 
manifeflly  demonftrate  the  Q<un  to  be  a  moving 
globe,  turning  round  once  in  fomewhat  above 
25  days,  fo  they  manifeft  themfelves  to  be 
fomething  adhering  unto,  or  nigh  the  Sun’s 
globous  body,  by  means  of  the  different  ap¬ 
pearance  they  have  in  the  different  parts  and 
pofitions  of  the  Sun :  as  in  the  middle  of  the 
difk,  if  they  are  round,  towards  the  limb  they 
become  more  and  more  oval  or  long,  juft  as 

(f  )  The  observations  of  thofe  great  men  which  are  dif- 
perfed  about  in  the  Phil.  Tranf.  may  be  Jeen  at  one  view 
in  Mr.  Low  thorp's  Abridgment  9  Vol.  1.  p.  274. 


Chap,  of  the  Sun. 


fuch  a  like  fpot  on  a  common  globe  would  ap¬ 
pear  when  it  is  turned  fo  as  to  be  viewed  by 
us  fideways  or  going  out  of  fight. 

And  ladly,  another  thing  obfervable  in  and 
from  thefe  fpots  is  that  they  defcribe  various 
paths  or  lines  over  the  Sun,  fometimes  ffiait, 
fometimes  curved  towards  one  pole  of  the  Sun, 
fometimes  towards  the  other,  exa&ly  corref- 
ponding  to  the  different  portions  of  the  earth, 
in  refpeft  of  the  Sun  throughout  all  parts  of 
the  year. 

Thus  in  that  vafl  mafs,  the  Sun,  we  have 
manifeftly  fuch  a  diurnal  motion  as  I  fpake  of? 
or  circumvolution  round  its  axis ;  a  motion 
conflant  and  regular,  and  doubtlefs  of  as 
great  ufe  to  fome  office  or  other,  in  fome  part 
or  other  of  the  Univerfe,  as  the  motions  of  the 
earth,  are  to  the  inhabitants  thereof:  and  a 
motion  therefore  this  is,  demonftrating  the 
concurrence  of  the  Almighty. 

Neither  is  it  the  Sun  alone  that  undergoes  a 
diurnal  rotation ,  but  moft,  if  not  all  the  erratics 
about  him.  Saturn  indeed  is  at  fo  great  a  dif 
tance  from  us,  that  we  have  not  been  able  to 
perceive  whether  or  no  he  hath  fuch  a  rotati¬ 
on  5  but  as  the  other  planets  have  it,  and  there 
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is  full  as  much  occafion  for  it  in  Saturn  as  in 
them,  fo  there  is  no  great  doubt  to  be  made, 
but  that  he  hath  fuch  like  a  diurnal  motion,  ac¬ 
commodated  as  well  to  his  hate,  as  it  is  in  the 
earth  and  the  reft  of  the  planets. 

So  Jupiter  is  difcovered  to  have  manifeflly 
a  motion  round  upon  its  axis  from  call:  to  well, 
in  the  fpace  of  9  h  56,  as  Monf.  Caffini  (g) 
by  many  repeated  obfervations  in  the  year 
xh6y,  and  other  following  years,  firft  found, 
from  the  fpots  obfervable  on  it ;  of  which  there 
are  two  kinds,  which  1  my  (elf  have  often 
feen  as  well  as  others  before  me,  a  iliort  ac¬ 
count  of  which  (although  it  be  a  digrellion) 
may  not  be  unacceptable  to  many  readers.  One 
kind  of  thefe  Jovial  Spots,  is  only  the  fhadow 
caft  upon  the  planet  by  the  Satellites  inter¬ 
cepting  the  light  of  the  Sun,  when  they  are  in- 
terpofed  between  the  Sun  and  Jupiter :  the  o- 
ther  are  fuch  as  are  really  in  the  body  of  that 
planet,  after  the  manner  of  thofe  we  fee  in 
the  Moon,  but  not  permanent  as  they  are.  And 
by  the  motion  of  thefe  latter  fpots  it  is  mani- 
feft,  not  only  that  Jupiter  revolves  round  in 
die  time  mentioned,  but  that  it  is  a  moving 

(g)  See  his  ohfervaticns  in  the  memoirs  de  Mathem.  et 
de  Phypque  for  Jan.  1692. 
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globe  alfo,  by  reafon  (as  was  faid  of  the  Sun) 
thofe  fpots  move  fwifter,  and  in  larger  ffages 
towards  the  middle,  than  towards  the  limb  of 
Jupiter* s  di(k.  Alfo  fuch  fpots  as  are  round, 
about  the  middle,  appear  long  or  oval  towards 
the  limb,  or  edge  of  the  difk;  as  was  before, 
obferved  of  the  Sun’s  fpots. 

As  to  Mars  and  Venus,  they  are  both  dif 
covered  to  have  fpots,  or  parts  lighter  and 
darker,  as  well  as  Jupiter ,  and  to  have  a  mo¬ 
tion  alfo  as  he  hath.  Of  thofe  fpots  in  Mars , 
Dr.  Hook  had  divers  views  in  the  year  1  <56y, 
which  he  hath  given  us  figures  of  (h) ;  and 
from  thence  concluded  that  planet  had  a  mo¬ 
tion,  although  he  could  not  determine  in  what 
time  it  was  performed.  But  Mr.  Huygens 
exprefly  faith  (i)  it  is  performed  in  the  (pace 
of  24  b.  40.  But  for  the  motion  of  Venus, 
Monf  Caifini  could  perceive  the  fpots  to 
change  their  place,  and  that  the  planet  had  a 
motion,  although  he  could  not  make  out  what 
it  was  (j). 

E 

(h)  See  Phi lof.  Tranf.  No.  u,  14. 

(i)  Cojmotheor.  p.  24. 

(j)  Mr.  Ca fin'd  s  ohfervations  difperjed  in  the  Phil* 
Tranf.  may  he  feen  at  one  view  in  Mr .  Lo'wthert'sdbriA 

Mol.  i.p.  383,  and  425, 
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Thus  are  the  primary  planets  difeovered  to 
have  a  diurnal  rotation,  or  fbmewhat  very  like 
it  at  leaft,  all  except  Saturn,  as  I  faid,  and 
Mercury,  and  our  own  globe.  And  as  to  thefe 
we  have  very  little,  or  no  reafon  to  imagine 
but  that  they  move  as  well  as  the  reft ;  only 
we  cannot  perceive  it  in  Mercury ,  by  reafon 
of  its  proximity  to  the  Sun,  and  that  its  e- 
longaticns  are  never  fo  great,  nor  fo  long,  as 
to  enable  us  to  have  any  good  and  fufftcient 
views  of  him  with  our  telefcopes. 

And  as  for  our  own  globe,  it  is  very  vifible 
that  either  that  moves  round  in  24  hours,  of 
that  the  Sun  and  all  the  heavens  move  round  it 
in  the  fame  time.  And  which  of  thefe  two  is  the 
moft  agreeable  to  the  ufual  courfe  and  methods 
of  nature,  which  performs  all  its  works  in  the 
moft  compendious,  facile  way,  let  every  one 
judge.  And  is  it  not  far  the  moft  compendious, 
ready,  and  eafy  way  that  the  terraqueous  globe 
Should  wheel  about  in  24  hours,  than  that  fo 
many  vaft  bodies  of  the  heavens  fhould  be 
turned  about  it  in  that  time?  Is  it  not  as  poffible, 
yea  as  probable,  that  our  Jefter  globe  fhould  be 
fo  turned  about,  as  thofe  more  mafty  globes  of 
the  Sun,  Saturn,  and  Jupiter  are  about  their 
axes  ?  But  I  fhall  not  enter  into  a  detail  of  the 
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arguments  for  the  earth’s  motion,  and  the  oh* 
je&ions  made  againd  it,  becaufe  I  have  done 
it  in  the  preliminary  difcourfe. 

Thus  having  taken  a  profped  of  the  diurnal 
motions  of  the  great  globes  of  the  Univerfe, 
that  fall  bed  under  the  cognizance  of  our  in- 
ftruments,  and  found  that  many,  and  probab¬ 
ly  all  of  them  have  a  rotation  round  in  a  deter¬ 
minate  time  ;  if  to  this  vve  add  the  convenience 
and  prodigious  ufe  of  this  motion  to  the  fever-* 
al  refpe&ive  globes,  vve  fhall  find  that  an  in¬ 
finitely  wife  and  kind ,  as  well  as  omnipotent 
Being  was  the  order  er  thereof.  For  were  thofe. 
globes  always  to  dand  dill,  efpecially  the  er¬ 
ratics,  that  owe  their  light  and  heat  to  the  Sun, 
in  this  cafe,  one  half  of  them  would  be  dazled 
and  parched  with  everlading  day,  whild  the 
other  would  be  involved  in  everlading  night 
and  darknefs.  And  what  the  confequences 
would  be,  we  may  bed  judge  from  what  would 
befall  our  own  globe,  without  the  kindly  ah 
terations  of  day  and  night:  and  that  is,  that 
it,  at  lead  a  great  part  of  it,  would  fcarce  be 
habitable,  it  would  neither  agree  to  the  date  of 
man,  or  any  other  animals  5  nor  to  that  of 
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vegetables,  or  indeed  any  other  creature.  For 
one  half  of  the  globe  would  be  burning  up,  at 
lead  too  much  drying,  and  exhauded  with  the 
beams  of  the  Sun,  whilft  the  other  would  be 
immerged  in,  and  deadned  with  too  long  night. 
And  in  fuch  a  cafe,  how  could  the  great  works 
of  nature,  fo  ferviceable  to  the  world.,  be  per¬ 
formed  ?  How,  for  indance,  could  the  va¬ 
pours  beraifed  to  fupply  the  earth  with  cooling 
clouds  and  fertile  fhowers  ?  How  could  the 
winds  be  excited  to  fan  the  atmofphere 
with  their  pleafant  and  healthful  gales?  How 
could  the  tides  be  produced,  which  by  their 
condant  agitations  keep  the  waters  fweet 
and  clean,  and  prevent  their  poifoning  the 
world  ? 

And  as  the  courfe  and  functions  of  nature, 
would  be  thus  affe&ed,  fo  would  the  date  of 
the  creatures  be  no  lefs.  For  how  could  thole 
of  the  vegetable  kingdom  be  animated  and  ex¬ 
cited  by  the  kindly  heat  of  the  day,  and  then 
again  tempered  and  invigorated  by  the  no  le(s 
kindly  dews,  and  influences  of  the  night  ?  How 
could  men  and  all  other  animals  difpatch  their 
bufinefe,  gather  their  food,  and  perform  all 
the  various  labours  and  offices  of  the  day,  and 
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then  recruit  and  repofe  themfelves  with  refi, 
ileep,  and  due  perforation,  and  whatever  elfe 
may  be  owing  to  the  falutiferous  influences  ot 
the  night,  and  abfence  of  the  Sun  ? 

Thefe  and  ten  thoufand  as  great  inconveni- 
encies  as  thefe,  would  be  the  certain  events  of 
the  want  of  this  diurnal  motion  of  our  globe* 
And  as  the  reft  of  the  globes  have  their  fhares 
in  the  like  motion,  fo  we  may  very  reafonably 
imagine  that  it  is  no  lefs  ufeful  and  beneficial 
to  them  than  it  is  to  us,  and  that  the  inconve¬ 
niences  of  the  want  of  it  would  be  as  great* 

Chap.  IV. 

Of  the  Annual  or  Periodical  Motion  of  the 
Primary  Planets . 

Besides  the  motion  treated  of  in  the 

proceeding  chapter,  there  is  another, 
which  is  as  clear  a  manifestation  of  the  great 
CREATOR  as  that,  namely  the  Periodical 
or  Annual ,  which  is  vifible  in  fotne  of  the 
great  globes,  and  probable  in  many  others* 
Among  the  fixt  Stars  it  is  highly  probable 
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fomething  of  this  nature  is :  as  appears  from 
thofe  new  Stars  which  1  have  before  taken 
notice  of,  which,  as  I  have  faid,  fometimes 
become  vilible  to  us,  in  one  part  of  their  orbits, 
and  again  difappear  in  other  parts  of  them. 
But  thefe  fyftems  being  out  of  the  reach  of 
our  beft  glafles,  I  fhall  pafs  them  by,  efpeciab 
ly  becaufe  in  our  own  foiar  fyftem  we  have  a* 
bundantly  enough  to  entertain  us  in  this  de¬ 
mon  fl  ration  of  GOD. 

For  it  is  very  vifible,  without  the  help  of  the 
telefcope,  that  every  Planet  of  the  Solar  Syf~ 
tem  hath  this  Periodic  motion  I  am  fpeaking  of. 
For  it  is  inanifeft  that  either  the  Sun,  and  the 
Planets  move  about  the  earth,  the  one  in  the 
fpace  of  a  year,  and  the  reft  in  other  times; 
or  that  the  earth  and  the  other  Planets  move 
about  the  Sun  in  fuch  times.  But  let  us  (as 
I  have  all  along  done)  fuppofe  the  latter,  that 
the  Sun  is  hxt  in  the  center,  without  any  other 
but  its  diurnal  rotation  in  25^  days  :  in  this 
ca(e  we  lhall  have  the  feveral  primary  Planers 
revolving  round  the  Sun  in  an  excellent  and 
due  order,  by  the  exafteft  rules  of  fuch  a 
noble  ftru&ure,  Fuch  an  admirable  Occonomy, 
and  that  is  4  in  times  fas  I  faid)  in  fcpiare  pro* 
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*  portion  to  the  cubes  of  their  diftances.’  So 
that  we  fee  Mercury  to  perform  its  period  in 
near  88  days:  Venus  (the  next  in  order  to  the 
Sun)  its  period  in  fomewhat  above  224  days  : 
then  the  Earth  with  its  companion  the  Moon 
in  3  65  days  and  one  fourth  :  then  Mars  in  a- 
bout  687  days:  next  him  Jupiter  in  about 
4333  days:  and  laftly  Saturn  in  fomewhat 
above  10759  days. 

To  this  fo  ftrift:  an  order  of  the  periods  of 
thole  Planets,  we  may  add  the  confideration  of 
the  different  paths  of  their  Periodical  and  Di¬ 
urnal  motion:  that  they  lie  not  in  a  very  dif¬ 
ferent  plane,  as  quite  acrofs,  or  the  like ;  nor 
exactly  in  the  fame  plane,  but  a  little  eroding 
one  another ;  the  Diurnal  courfe  lying  in,  or 
parallel  to  the  Equator ;  but  die  other  in  the 
broad  path  of  the  Zodiac  at  an  inclination  of 
23  one  half  degrees. 

And  a  glorious  contrivance  this  is  for  the 
good  of  our  globe,  and  doubtlefs  nolefs  for  all 
the  reft  that  fympathize  in  the  like  motion. 
For  was  the  earth’s  Periodick  motion  to  be  al¬ 
ways  in  the  fame  plane  with  that  of  the  Diurnal* 
we  might  indeed  be  fometimes  nearer  to,  and 
fomeumes  farther  from  the  Sunj  but  at  the 
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fame  time  mifs  of  thofe  kindly  increafes  of 
day  and  night,  together  with  fuch  ufeful  di¬ 
rections  of  the  Sun-beams,  which  the  advan¬ 
ces  of  the  earth  to  one  or  other  of  the  poles 
caufe  (a):  which  two  things  are  the  real  caufes 

(a)  There  are  two  caufes  of  the  great  difference  between 
the  winter  and  fummer ,  heat  and  cold .  One  is  the  Jhorter 
or  longer  continuance  of  the  Sun  above  the  Horizon :  in 
Jummer  long ,  which  increafeth  the  heaty  as  much  as  it 
lengthens  the  day :  in  winter  forty  which  diminijhes  the 
heat ,  as  it  Jhortens  the  day  ;  and  augments  the  coldy  as  it 
lengthens  the  night.  The  other  cauje  is  the  oblique  or 
perpendicular  direBion  of  the  Sun’s  raysy  the  oblique  being 
tweaker  than  the  perpendicular  ;  as  is  evident  from  Gali - 
laeo’s  experiment ,  in  his  JyJlitn.  Mundi,Dial.\.  by  holding 
a  paper  turned  up  at  right  angles ,  or  a  book  half  open  ; 
over-againft  an  illuminated  white  wall ;  where  it  may  be 
sbferved  that  the  fide  oppofite  to  the  wall,  which  the  ray r 
frjke  perpendicularly ,  is  far  more  light  and  white  than  the 
other  fide ,  on  which  the  rays  fall  obliquely .  The  fame  it  is 
in  the  incidence  of  the  Sun's  rays  on  any  plane,  name lj  the 
rays  are  fo  much  ) Ironger ,  and  the  plane  the  more  warmed 
and  enlightened, as  the  rays  are  more  ot  lefs  perpendicular  s 
and  that  on  two  accounts ;  i .  Becau/e  the  perpendicular 
rays  fr ike  with  greater  force  than  the  oblique .  As  in  Figt 
4.  the  rays  R  R  ffrike  the  plane  A  P  more  forcibly  than 
the  plane  OB.  The  a  Si  ion  or  force  oj  which  percuffion  is 
(file  that  of  all  other  impulfes')  as  the  fine  of  the  angle  of 
incidence.  So  the  force  of  the  rays  R  R  upon  the  oblique 
plane  0  By  is  as  the  fine  only  of  ROB ,  whereas  their 
force  upon  A  P  is  as  the  whole  fine  of  90.  degrees  or 
angle  RO  P.  2*  Another  reafon  isy  that  a  greater  num~ 
her,  or  quantity  of  rays,  fall  within  the  compafs  or  area 
of  any  plane ,  in  a  perpendicular ,  than  oblique  direction. 
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of  our  feafons  of  dimmer  and  winter,  fpring 
and  autumn,  and  not  our  being  nearer  unto, 
or  farther  from  the  Sun.  For  thofe  benefits 


(we  at  lead  that  inhabit  towards  the  Northern 
Pole)  have  at  the  contrary  feafon,  when  we 
have  mod  need  of  them,  viz.  the  Sun’s  proxi¬ 
mity  in  winter;  its  greater  didance  from  us  in 
dimmer ;  as  is  manifed  from  the  increment  of 
its  apparent  diameter  in  winter  to  32  minutes. 

This  will  he  manifefl  from  the  hare  infpeClion  of  Fig.  4* 
Where  it  may  be  ob/erved  that  all  the  rays  between  R  R 
and  0  p  fall  on  the  plane  A  P  ;  but  only  about  one  half 
of  them  would  fall  upon  an  oblique  plane  of  the  fame  lengthy 
if  it  was  Ob;  or  ( which  is  the  (ame  thing )  near  as  many 
rays  would  fall  of  0  by  turned  up  to  0  b,  as  fad  upon 
it.  Alfo  it  may  be  obferved  farther ,  that  as  the  line  0  B 
is  longer  than  Op ,  fo  are  the  fpaces  between  the  rays 
larger  in  OB  than  Op;  and  corfequently  fewer  rays 
fall  on  0  B  for  its  length,  than  on  0  p  for  its 
length ,  or  the  rays  are  denjer ,  or  more  comp  aft  in  0  p 
than  0  B.  And  when  they  are  fo,  they  are  fo  much  the 
ftronger ,  as  is  evident  from  the  colie  Bing  and  condenfing 
the  Sun's  rays  by  a  burning  fafs. 

What  the  particular  power  of  the  Sun's  rays  is  in  all 
dire  [lions,  quantities,  and  impulfes,  falls  under  mathemati¬ 
cal  calculation  ;  but  J  need  not  trouble  the  reader  with  it, 
but  jhall  refer  to  the  ingenious  Dr.  JVolfus ,  Mathematical 
profefor  of  Hall,  his  elementa  Aerometriae.  And  as  for 
the  proportional  degree  of  the  Sun's  heat  in  all  latitudes , 
and  its  altitudes ,  our  mojl  acute  Savilian  Profs  for ,  Dr. 
Halley, hath  given  us  a  neat  and  clear  method  for  computing 
it  in  Philof.  Tranfacl.  No.  203. 
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47  feconds,  and  the  decrement  thereof  in 

fummer  to  31  minutes,  40  feconds.  (b) 

And  now  for  a  conclusion  of  this  chapter 
concerning  the  Periodic  motions  of  the  prima¬ 
ry  planets,  we  may  take  up  the  argument  of 
Hugo  de  S.  Viclore  (c),  “  Who  commanded! 
Ci  the  Suntodefcend  through  the  winter  Signs? 
u  And  who  again  caufeth  him  to  afcend  through 
“  the  fummer  Signs  ?  Who  leads  him  from 
eaft  to  wed  ?  and  who  again  brings  him  back 
“  from  the  wed  to  ead  ?  All  thefe  things  are 
iC  very  wonderful,  but  to  God  alone  podiblef* 

(b)  Monfieur  de  la  Hire  in  bis  Tabul.  Aftron.  makes 
the  Sun's  Jemidiameters  to  be  Dec.  30.  16  minutes  22 
feconds  >  and  Jun .  30.  15  minutes ,  49  feconds.  Bui  Mr, 
Flamfleed  in  his  Lunar  Tables  added  to  Mr.  Harrow's 
P of} humous  works  makes  the  great ejl  to  be  16  minutes  23 
feconds ,  the  lead  15  minutes ,  50  feconds ;  and  the  French 
Academifls  16  minutes ,  23  Jeconds;  and  15  minutes ,  50  fem 
conds.  Vid .  Recueil  d'  Obferv,  Les  Elemens  d’  Ajlron.  p, 
22. 

Befnles  the  alteration  of  the  Sun's  apparent  diameter  y 
its  fwifter  motion  in  winter  about  the  foljlice  by  about  a 
1  $tb  part,  is  an  argument  of  its  being  then  nearer  the 
earth.  From  whence  it  comes  to  pafs  that  from  the  Vernal 
to  the  Autumnal  Mquinox ,  there  are  about  8  days  morey 
than  from  the  Autumnal  to  the  Vernal. 

(c)  Quis  folem  per  hyberna  defcendere  figna  praeci- 
pit  ?  Quis  rurfum  per  aeftiva  figna  afcendere  facit  ? 
Quis  eum  ab  oriente  in  occidentem  ducit  ?  Quis  iterum 
ab  occidente  in  oricntem  revehit  ?  Haec  cuntfa  funt 
mirabilia,  fed  foli  Deo  pofTibilia.  Didafcal.  L.  7.  c.  8. 
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Chap.  V. 

Of  the  Periodical  Motion  of  the  Secondary 

Planets . 

HAving  confidered  the  periods  of  the 
Primary  Planets ,  let  us  next  call  our 

eye  upon  thofe  of  their  fecondaries.  And  a- 
mong  thefe  we  fhall  find  the  fame  compleat 
order  and  harmony  as  among  the  laid.  Thus 
Saturn's  five  moons  and  Jupiter's  four,  and 
our  own  about  the  Earth ,  have  each  of  them 
their  determinate  times,  fome  longer,  fome 
fhorter  intervals  of  time,  in  the  fame  due  pro¬ 
portion,  as  I  fpake  of  among  the  primaries. 

Befides  which,  there  is  another  thing  very 
confiderable  in  this  periodical  motion  of  thofe 
fecondary  planets,  and  that  is,  that  it  is  mixt 
with  a  kind  of  cochleous  dire&ion  towards  one 
or  other  pole  of  the  primary  planets  ;  by  which 
means  every  fatellite,  by  gentle  degrees, 
makes  its  vifits  towards  each  pole  of  its  Prima¬ 
ry .  This  is  well  known  among  the  Circumjo • 
vials  for  inflance,  that  they  all  have  a  flow 
and  gradual  fcrew  like  progrefs,  find  towards 
one,  then  back  again  towards  the  other  pole  of 
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Jupiter  :  and  that  each  fatellite  hath  its  decli- 
riatV^  greater  and  greater,  according  as  it  is 
farther  or  farther  from  Jupiter's  body.  Ac¬ 
cordingly  the  declination  of  each  Circumjovial, 
afligned  by  the  diligent  and  fagacious  Caflini  (d)> 
after  twelve  years  obfervations,  are  thefe,  The 
greated  declination  of  the  Firfl,  or  near  eft,  ex¬ 
ceeds  not  a  third  part  of  Jupiter's  femidiameter: 
that  of  the  fecond,  furpadeth  but  a  little  of  a 
quarter  of  its  diameter:  that  of  the  thirds,  little 
exceeds  three  quarters  of  the  diameter:  and 
that  of  the  fourth ,  or  outermofl  goes  beyond 
Jupiter's  poles  by  a  third  part  of  the  femidia¬ 
meter.  All  which  mutations,  he  faith,  are 
performed  in  the  fpace  of  1 2  years.  Thus  the 
famous  Caflini.  But  I  have  myfelf  obferved 
a  greater  vagation  in  the  "Third  Satellite ;  that 
it  advanced  near  to,  if  not  even  with  the  very 
limb  or  pole  of  Jupiter ,  and  that  its  day  in 
Jupiter's  fliadow,  or  the  duration  of  its  eclipfe 
at  that  time,  was  lefs  than  is  commonly  aflign- 
ed  unto  it,  as  it  is  reafonable  to  imagine  it 
ftiould  be,  becaufe  the  Satellite  had  only  the 
out  fide  of  the  cone  of  Jupiter's  fliadow,  and 

1 

(d)  Les  Hypoth,  el  lei  Tables  de  Satel.  de  Jupiter9 
§.  4.  in  tbs  French  Academic's  large  Collection* 
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confequently  a  lefler  part  thereof  to  pafs  thro* 
at  that  time. 

As  to  the  end  and  ufe  of  this  fo  obfervable 
a  tendency  in  the  fecondaries  towards  each 
pole  of  their  Primaries,  we  may  guefs  at  it 
from  what  hath  been  faid  of  the  like  tendency 
of  their  primaries  towards  the  Sun,  on  which 
our  feafons  do  depend ;  So  thofe  fecondariesi 
moving  in  like  manner  to  each  pole,  effe&fome 
of  the  grand  works  of  the  Divine  providence 
from,  pole  to  pole,  illuminate  all  parts  of  their 
refpe&ive  globes,  contract  the  length  of  their 
nights  (as  fliall  be  fhewn  in  proper  place,) 
move  their  waters,  and  excite  their  tides,  and 
perform  other  fuch  great  works  of  nature,  as 
with  good  reafon,  we  attribute  to  the  influx  of 
our  Moon  here  in  our  own  globe. 

And  can  fuch  well-contrived,  fuch  ufefu! 
motions,  that  the  world  could  not  fubfifi:  with¬ 
out,  that  nature  could  not  do  its  grand  works 
without,  can  thefe  be  other,  than  the  Fiat  of 
an  infinitely  indulgent ,  as  well  as  wife  CREA- 
T OR !  Could  this  confonancy  be  fo  univerfal> 
among  all  the  globes  that  fall  within  our  view  ? 
Could  their  periods,  and  diftances,  be  in  the 
*  fame  due  proportion  all  the  Univerfe  over, 
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their  motions  all  fo  alike,  had  they  not  had  the 
fame  Contriver  and  Maker  \  But  I  fhall  clofe 
this  argument  with  the  reflection  of  the  moft 

O 

ingenious  Mr.  Molyneux  (b),  who  fpeaking 
of  the  fefquiplicate  proportion  of  both  the  pri¬ 
mary  and  fecondary  planets,  thus  concludes. 
“  And  from  hence  we  may  juftly  fall  into  the 
“  deeped  admiration,  that  one  and  the  fame 
law  of  motion  fhould  be  obferved  in  bodies 
fb  vaflly  diflant  from  each  other,  and  which 
**  feem  to  have  no  dependance  or  correfpon- 
u  dence  with  each  other.  This  doth  moft 
“  evidently  demonflrate  that  they  were  all  at 
**  firfl  put  into  motion  by  one  and  the  fame 
P  unerring  hand ,  even  the  infinite  Power  and 
**  fVifdom  of  -God,  who  hath  fixed  this  order 
€e  among  them  all,  and  hath  eftablifhed  a  law 
which  they  cannot  tranfgrefs.  Chance  or 
“  dull  matter  could  never  produce  fuch  an 
**  harmonious  regularity  in  the  motion  of  bo- 
tc  dies  fo  vaflly  diflant :  this  plainly  fhews  a 
u  defign  and  intention  in  the  firfl  Mover. 
ce  And  with  fubmiflion  to  the  reverend  and 
u  learned  Divines,  I  am  apt  to  think  that  one 
*e  argument  drawn  from  the  order,  beauty  and 

c.  6.  §.  12. 


(b)  Dloptr.  Nov.  Par .  2. 
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defign  of  things,  is  more  forcible againfl  A* 
u  theifm,  than  multitudes  of  notional  proofs,’9 
Thus  Mr.  Molyneux.  But  we  ftiall  find  far” 
ther  evidences  of  this  Supreme  management  in 
thefe  matters  from  what  follows  in  the  next 
chapter. 

Chap.  VI. 

The  Conflancy  and  Regularity  of  all  the  Moti¬ 
ons  of  the  Karth  and  Heavens . 

HP*  Hat  the  earth  mid  heavens  move  at 
“*■  all,  but  efpecially  that  they  have  fuck 
particular  and  beneficial  motions,  appears, 
from  the  preceeding  chapters  to  be  the  work 
of  God.  And  the  concurrence  of  the  fame 
infinite  hand  is  as  manifeft  in  the  perpetuity, 
conflancy,  and  regularity  of  thofe  motions. 
For  without  this  Almighty  Guide  and  Mana¬ 
ger,  how  is  it  poffible  that  all  thofe  vaft  and 
unwieldy  mafles  fhould  continue  their  benefi¬ 
cial  motions  throughout  all  ages  ?  fhould  per¬ 
form  their  ufeful  flages  without  any  the  lead 
intermiflion,  interruption  or  diforder  that  we 
know  of?  What  motion,  what  contrivance.., 

F  2 
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what  piece  of  clock-work  was  there  ever  under 
the  whole  heavens,  that  ever  came  up  to  fuch  a 
perfection,  and  that  had  not  fome  flops  or  fome 
deviations,  and  many  imperfections?  But  yet 
none  was  ever  fo  flupid  as  to  conclude  fuch 
a  machine  (tho’  never  fo  imperfeCl)  was  made 
by  any  other  than  fome  rational  being,  fome 
artiti  that  had  fkill  enough  for  fuch  a  work. 

L/ 

As  he  in  Cicero  (a)  argues  from  his  friend 
Pofidonius’  piece  of  watch  work,  that  fhewed 
the  motions  of  the  Sun,  Moon  and  five  Erra¬ 
tics;  that  if  it  had  been  carried  among  the 
Scythians  or  Britains,  “Quis  in  ilia  barbaric 
dubitet,  quin  ea  Sphaera  fit  perfeCla  Ratione  ??* 
with  more  to  the  fame  purpofe  :  no  man  even 
in  that  flate  of  barbarity  would  make  any  doubt, 
whether  it  was  the  workmanfhip  of  reafon  or 
no  (b).  And  is  there  lefs  reafon  to  imagine 
thofe  motions  I  have  been  treating  of  to  be  o- 
ther  than  the  works  of  God,  which  are  infinite¬ 
ly  more  conflant  and  regular  than  thofe  of 
man  ?  Or,  to  ufe  the  lafl  mentioned  Stoic’s 
argument,  can  it  be  thought  that  Archimedes 

was  able  to  do  more  in  imitating  the  motions 

* 

(a)  De  Nat.  Dear.  L.  2.  c.  34. 

(b)  See  the  place  died  at  large  in  my  Phyfico-  Theology ^ 
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( ‘  ©f  the  heavens  (in  his  fphere)  than  nature 
**  in  effeffing  them  ? 

And  now  to  refleft  upon  the  whole,  and  1© 
conclude  what  hath  been  faid  concerning  thefe 
feveral  motions :  We  may  all  along  perceive  in 
them  fuch  manifelt  lignals  of  a  Divine  hand; 
that  they  all  feem,  as  it  were,  to  confpire  in  the 
demonflration  of  their  infinite  CREATOR  or 
Orderer,  Forbefides  what  in  all  probability 
is  in  other  parts  of  the  Univerfe,  we  have  a 
whole  lyftern  of  our  own,  manifeltly  proclaim** 
ing  the  workmanfhip  of  its  Maker .  For  we 
have  not  thole  valt  and  unwieldy  mades  of  the 
Sun,  and  its  planets,  dropt  here  and  there  at 
random,  and  moving  about  the  great  expanfum, 
in  uncertain  paths,  and  at  fortuitous  rates  and 
meafures,  but  in  the  compleatelt  manner,  and 
according  to  the  ftri&eft  rules  of  order  and 
harmony ;  fo  as  to  anfwer  the  great  ends  of 
their  creation,  and  the  divine  providence ;  to 
dilpatch  the  noble  offices  of  the  ieveral  globes  £ 
to  perform  the  great  works  of  nature  in  them; 
to  comfort  and  cheriffi  every  thing  redding  on 
them,  by  thole  ufeful  changes  of  day  and 
night,  and  the  feveral  fealbns  of  the  year. 
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Thefe  things  are  fo  evident  to  the  reafon  of 
all  men,  that  Tully  might  well  make  his 
♦Stoic  to  alledge  this  as  one  of  his  principal  ar¬ 
guments  for  the  proof  of  a  Deity  (c):  “  The 
fourth  caufe,  faith  he,  and  that  even  the 
“  chief,  is  the  equality  of  the  motion,  and  the 
“  revolution  of  the  heavens ;  the  diflinftion, 
utility,  beauty  and  order  of  the  Sun,  Moon# 
and  all  the  Stars;  the  bare  view  alone  of 
“  which  things  is  fufficient  to  demonftrate 
them  to  be  no  works  of  chance.  As  if  any 
<e  one  fhould  come  into  an  houfe,  the  Gymna- 
Kt  hum,  or  Forum;  when  he  fhould  fee  the 
**  order,  manner,  and  management  of  every 
11  thing,  he  could  never  judge  thefe  things 
to  be  done  without  an  efficient,  but  muft 
rf<r  imagine  there  was  fome  being  prefiding  over 
u  them,  and  whofe  orders  they  obeyed.  So 
s‘  much  more  in  fo  great  motions,  fuch  vicif* 
u  fitudes,  and  the  orders  of  fo  many  and 
u  great  things;— -a  man  cannot  but  conclude, 
u  that  fuch  great  acts  of  nature  are  governed, 
**  by  fome  mind/’  fome  intelligent  being. 

And  fo  again  afterwards  (Chap.  21.)  when, 
among  other  things,  he  had  been  fpeaking  of 
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the  motions  of  the  planets,  he  thus  argues, 
u  I  cannot  poffibly  underhand,  faith  he, 
u  how  all  this  conhancy  can  be  among  the 
“  Stars;  this  fo  great  agreement  of  times 
u  through  all  eternity,  among  fuch  various 
<c  courfes  (how  this  can  be)  without  lome  mind, 
<(  reafon  and  counfel.”  And  a  little  after 
this,  fpeaking  of  the  hxt  Stars,  he  faith, 
*c  But  the  perennial,  and  perpetual  courfes  of 
“  thofe  Stars,  together  with  their  admirable  and 
u  incredible  conhancy,  declare  a  Divine  power 
“  and  mind  to  be  in  them.”  And  this  he  takes 
to  be  fo  plain  a  cafe,  that  he  who  could  not 
difcern  it,  he  thinks  could  difcern  nothing. 
And  then  he  thus  concludes,  “  In  the  heavens 
(i  then,  there  is  neither  any  chance,  nor  any 
£<  temerity,  nor  error,  or  vanity;  but  on  the 
u  contrary,  there  is  all  oYder,  truth  or  exa£b 
u  nefs,  reafon  and  conhancy.  And  fuch  things 
u  as  are  void  of  thefe  are  counterfeit,  falfe, 

u  and  full  of  error. - He  therefore  that  thinks 

i(  the  admirable  celehial  order,  and  incre- 
c<  dible  conhancy,  on  which  the  confervation, 
s<  and  good  of  all  things  depend,  to  be  void  of 
“  a  mind,  he  himfelf  deferves  to  be  account- 
u  ed  devoid  of  a  mind.”  Thus  with  great 
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force  and  reafon,  Tully’s  Stoic  rightly  in¬ 
fers  the  prefence  and  concurrence  of  a  Divine 
Being,  and  power,  from  the  motions  of  the 
heavens :  only  not  being  aware  who  that  Being 
was,  he  erroneoufiy  imagines  the  heavenly 
bodies  themfelves  to  have  Divinity,  and  puts 
them  therefore  into  the  number  of  the  Gods  j 
which  error  is  excellently  refuted  by  La£tan- 
tius  in  his  Inftit.  Divin.  L.  2 .  c.  5,  See, 
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Of  the  Figure  of  the  feveral  Globes  of 
the  UNIVERSE, 

C  H  A  P.  L 

The  Confonancy  of  all  the  Globes  in  their 
Spherical  Figure . 

T  T  A  V  I  N  G  in  the  proceeding  book  ma^ 
A  i-  nifetled  the  motion  of  the  earth  and 
heavens  to  be  the  contrivance  and  work  of 
GOD,  I  dial!  enquire  in  this,  whether  their 
figure  be  of  the  fame  kind,  wifely  fuited  to  the 
motions,  and  in  a  word,  to  the  whole  date 
and  convenience  of  the  feveral  globes,  fo  as 
to  manifed  itfelf  to  be  the  work  of  God  r 
Now  as  to  the  figure ;  it  is  obfervable  in 
the  fird  place,  that  there  is  a  great  confent 
therein,  among  all  the  globes  that  fall  un¬ 
der  our  view,  and  that  is,  that  they  are  all 
Sphaerical,  or  nearly  fo,  namely  Sphaerodi- 
al  (a).  Thus  all  the  fixt  Stars,  fo  far  as  we 
are  able  to  behold  them,  either  with  our  naked 
eye,  or  our  glades.  Thus  the  Sun,  and  thus 
all  its  planets,  and  thus  the  fecondaries,  or 

(a)  See  Phypco-Theol,  B.  2.C.  i.  Note  a. 
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Moons  accompanying  Saturn,  Jupiter ,  and 
oar  Earth .  And  although  Venus,  Mercury,  and 
our  ikEwdiave  Phafes,  and  appear  fometimes 
falcated,  fometimes  gibbous,  and  fometimes 
more  or  lefs  round,  and  even  Mars  too,  in  its 
quadratures,  becomes  gibbofe  ;  yet  at  fuch  time3 
as  thefe  planets  fhew  their  full  phales,  they 
are  found  to  be  fpherical,  and  only  lofe  this 
figure  by  virtue  of  their  poution  to  the  Sun, 
to  whom  they  owe  their  light.  And  this 
fphericity,  or  rotundity,  is  manifest  in  our 
Moon ,  yea  and  in  Venus  (b)  too  ;  in  whofe 
greateft  falcations  the  dark  part  of  their  globes 
may  be  perceived,  exhibiting  themfelves  um 
der  the  appearance  of  a  dull  and  rufty  co- 
lour. 

(b)  What  I  have  here  affirmed  of  the  fe  coni  ary  light  of 
Venus ,  I  have  been  called  to  an  account  for ,  by  an  ingenious 
Aftronomer  of  my  acquaintance.  But  I  particularly  re¬ 
member,  that  as  I  was  viewing  Venus  fome  years  ago , 
with  a  good  34  foot  glajs,  when  jhe  was  in  her  perigee , 
and  much  horned ,  that  I  could  fee  the  darkned  part  of  her 
globe,  as  we  do  that  of  the  Moon  foon  after  her  change. 
And  imagining  that  in  the  l aft  total  eclipfe  of  the  Sun, 
the  fame  might  be  difcerned,  I  de fired  a  very  curious  ob- 
ferver  that  was  with  me,  and  looked  through  an  excel¬ 
lent  glajs,  to  take  notice  of  it,  who  affirmed  that  he  faw  it 
very  plainly. 
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And  as  this  fpherical  figure  holds  in  every 
of  the  globes  at  a  diftance  from  us,  fo  we  may 
reafonably  imagine  our  own  globe  to  be  confo- 
nant  to  the  reft.  But  indeed  we  have  great 
reafon  to  conclude  it  to  be  fo  from  the  curvity 
of  its  fhadow  in  its  eclipfes  of  the  Moon  ;  from 
the  difcovery  of  new  conflellations  in  the  hea¬ 
vens,  as  we  change  our  hemifphere,  and  make 
approaches  towards  either  pole  ;  from  the  fur- 
face  of  the  fea,  which  appears  to  be  of  this 
figure,  by  our  gradually  difcerning  far  difiant 
obje&s,  mountains,  towers,  fails  of  flips, 
the  parts  of  which  are  more  and  more  feen,  as 
we  approach  nearer  and  nearer  to  them  :  with 
other  arguments  to  the  fame  purpofe,  which 
1  need  not  enumerate  in  a  cafe  now  general" 
Jy  owned  to  be  true. 

Chap.  II. 

Of  the  Inequalities ,  or  Hills  and  Hales  oh 
fervahle  in  the  Earth  and  Moon, 

HAving  in  the  proceeding  chapter  de- 
.  monitrated  the  feveral  globes  of  the  U- 

niverfe  to  be  fpherical,  it  is  not  to  be  under¬ 
flood  that  thefe  globes  are  flriclly  fo,  but  an 
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allowance  is  perhaps  to  be  made  for  the  differ¬ 
ence  between  their  ^Equatorial  and  polar  diame¬ 
ters,  before  fpoken  of :  but  efpecially  for 
thofe  little  and  inconfiderable  excrefcences  of 
the  hills,  very  manifeftly  difcernable  in  the 
Moon  (a),  as  well  as  in  our  own  globe  ;  which 

(a)  Every  one  that  hath  viewed  the  Moon  with  but  an 
ordinary  glajs ,  ejpedally ,  when  foe  is  net  round ,  may 
eafdy  perceive  conjiderable  unevenneffes  ;  that  jome  parts 
are  manifejlly  higher  and  others  lower .  About  the  quar¬ 

ters ,  diver fe  bright  golden  [pots  may  be  foen  in  the  [haded 
part ,  atfome  dijlance  from  the  enlightned part  ;  and  thefe 
may  be  perceived  to  grow  larger  and  brighter ,  at  the 
jhady  part  turns  more  and  more  towards  the  Sun  ;  till  at 
lajl you  may  jee  all  the  intermediate  vallies  between  thofe 
f\ pots ,  and  the  other  enlightned  f  arts.  Alfo  in  divers 
parts  of  the  Moon ,  efpecially  fuch  as  border  on  the  foaded 
party  there  may  be  objerved  to  be  certain  holes  or  pits, 
blacky  darky  or  foadyy  when  the  parts  encompajfmg  them 
are  iilufricus  and  bright.  And  this  darknefs ,  as  if  under 
Jome  mountain ,  lies  always  on  the  fide  next  the  Sun,  and 
gradually  goes  off  as  the  hole ,  pit  or  valley  turns  more  and 
more  towards  the  Sun,  till  at  lajl  the  whole  valley  is  en- 
iightnedy  and  looks  like  a  depreffed  ground  in  the  body  of 
t he  Moon .  All  which  things  are  manifefl  fignals  that 
the  Moon's  fur  face  is  not  even  and  fmooth ,  but  like  that 
of  the  earth,  full  of  hills  and  valleys . 

Which  opinion ,  alt  ho'  now  well  grounded  on  ocular  de¬ 
mon  jlr  at  ion,  was  as  old  or  older  than  Plutarch's  days9 
who  in  his  book  de  Facie  in  oibe  Lunae,  at  the  begin¬ 
ning,  cites  it  as  Clearchus '  opinion  ULiv-ows  uro7tTf>iv.as  ami 
n Sahx  TY,q  fictyccxys  Sra.xao-c-yc—.-l,  e.  That  which  is  called  the 
face  of  the  Moon ,  are  the  images  and  appearances  of  a 
great  fea  in  the  Moon  And  about  the  middle  of  that  tratt; 
1*  J's  fouvo^csovov  tcvti  7rpocru7roi — i,  e.  As  to  that  face  which 
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I  call  little  and  inconfiderable,  efpecially  thole 
in  the  earth,  becaufe  they  are  fo  in  proporti¬ 
on  to  the  earth’s  diameter;  as  will  appear  by 
coming  to  particulars.  The  Diameter  of  the 
terraqueous  globe  I  have  fhewn  in  my  Phyfico - 
Theology  (b)  to  be  about  7935  Englifh  miles, 
'  and  in  this  book  to  be  (*)  7967  miles:  but 
that  of  the  hills  is  no  more  than  a  few  miles. 
Snowdon  in  Caernarvonjbire  (the  higheft  moun¬ 
tain  in  all  our  ifland)  is  but  1247  yards  (c); 
the  Alps  themfelves  but  about  two  Englifh 

appears  in  the  Moon  :  as  our  earth  hath  certain  large 
hays;  fo  we  conceive  the  Moon  is  over-Jpread  wit  h  large 
hollows  and  ruptures ,  containing  water ,  or  a  thick  dark 
air,  into  which  the  Sun- beams  are  not  able  to  enter ,  and 
|  Jo  no  refiexion  is  made  by  them . 

As  to  other  matters  in  vohtch  the  Earth  and  Moon  feem 
to  agree,  as  in  feas,  and  great  collections  of  waters ,  an 
atmofphere,  Ac.  /  Jhall  pafs  them  by  here ,  as  improper 
for  this  place. 

(b)  Book  2*  ch.  2.  Note. 

(#)  Book  r .  ch.  2  Note  a.  v 

(d)  In  the  Journal  of  the  lute  ingenious  Richard  Town- 
ley  Efq;  of  Townly  in  Lancajhire,  1  find  this  Note  upon 
Sept.  6.  1682.  This  day  Mr.  Adams  called  here, 
who  is  taking  a  furvey,  &c.  He  told  us  that  with  re¬ 
peated  trials  he  had  found  Snowdon- hill  1320  yards 
higher  than  the  highwater-mark,  and  that  the  quickfilver 
flood  at  the  bottom  at  29  inches  ;  at  the  top  of  the 
'  hill  25,96  :  fo  that  1326  gave  3.  04.  Then  follows  this 
'Note,  viz.  Mr.  Adams  coming  fince  tells  mej  that  the 
height  of  Snowden  was  but  1247  yards,  which  gave 
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miles  (cl):  nay  the  very  Pike  of  Tenartfte ,  one  of 
the  highefi  ridges  throughout  the  globe,  uniefs 
we  except  the  high  mountains  of  Peru  called 
by  Jof  Ac  oft  a  (e)  Periacaca ;  or  that  nearer 
St.  Martha  (f ); 'or  thofe  called  the  Andes  (g); 
this  ridge  (I  fay)  is  computed  to  be  but  be¬ 
tween  3  and  4  Miles  perpendicularly  above  the 
Sea  (h).  Ail  which  eminences,  compared 
with  the  diameter,  or  femidiameter  of  the 
earth,  is  no  more  than  as  a  particle  of  dull  is  to 
a  large  globe,  on  which  it  refteth. 


The  reafon  rf  ibis  difference  of  73  yards ,  in  the  height 
of  Snowdon ,  1  take  to  be,  that  the  fir  ft  meajure  was 
made  by  Mr .  Adams  himfelf  the  latter  by  Mr .  Cafewell 
with  Mr.  Adams'1  inftruments  :  and  probably  the  former  is 
the  height  above  the  fea>  the  latter  only  above  fome  plane. 

(d)  Mr.  Nic.  Facio  told  me  that  he  had  meafured  the 
height  of  the  Montaigne  Mauditi ,  which  is  one  of  the 
highefi  ridges  of  the  Alps ,  and  that  he  found  it  to  he 
2000  French  Toifes  above  the  lake  of  Geneva t  which  is 
equal  to  12S16  Englifh  feet,  or  2.  42  miles. 

(e)  Acofia  faith  the  Alps  feemed  to  thefe  mountains  he 
travelled  over ,  but  as  ordinary  houfes  to  lofty  towers. 
See  my  Pbyfico-Tkeol.  B .  1.  c .  1.  Note  b 

(f)  Capt.  Dumpier  faith  that  he  was  of  opinion,  that 
the  hill  near  St.  Martha  is  higher  than  the  pike  of 
Tenarffe.  Proyage  round  .the  world,  p.  24. 

(g)  Of  the  Andes  of  Chili  and  Peru ,  Capt.  D ampler 
faith,  Thefe  are  the  highefi  mountains  I  ever  Jaw,  far 
furpaffmg  the  Pike  of  Tenarffe,  or  Santa  Martha ,  and  I 
believe  any  mountains  in  the  world,  ibid.  p.  95. 

(h)  See  Dra  Hook's  account  of  the  Pike  of  Tanarffe% 
from  his  fiend  Mr.  G.  T.  who  went  to  the  top  of  it  ; 
at  the  end  of  his  le  Cures  concerning  fprings,  p.  42. 
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And  fo  like  wife  for  the  mountains  vifible 
in  the  Moon,  although  feme  of  them  are 

of  that  height  (i),  as  to  refleft  the  light  of  the 

* 

(i)  By  Riccioli’s  meafures,  the  height  of  what  he 
calls  mount  S>nai,  or  St.  Katherine’s  hill,  is  9  Bononian 
miles,  and  that  of  Xaverius  12,  but  according  to  his 
corrections,  the  former  is  but  8  miles  and  fourteen  25ths, 
the  latter  11  and  one  half.  Which  at  the  rate  of  6020 
Enghfh  feet  in  a  Bononian  mile,  is  about  13  and  9 
Engiifh  miles;  an  height  fo  great,  con fi dering  how  much 
the  Moon  is  lefs  Tan  the  Earth,  that  I  cannot  but  think 
that  diligent  perfon  was  miftaken  in  his  meafures,  arid 
that  the  computations  of  Hevelius  are  much  the  bed: : 
who  as  he  was  as  able  as  any  man,  and  made  more  ac¬ 
curate  and  diligent  obfervations  of  the  Moon’s  face, 
than  mod  men  ever  did  ;  fo  he  was  more  likely  to  come 
neared  the  truth.  And  by  this  reckoning,  the  higheft 
hills  in  the  Moon  are  but  about  three  quarters  of  a 
German  mile;  and  fome  of  them  but  feven  fixteenths  ; 
and  fome  not  above  one  Italian  mile.  And  considering 
the  bulk  of  the  Moon  to  that  of  the  Earth,  thefe  are 
great  eminences  for  the  Moon. 

And  as  the  lunar  mountains  are  of  fo  prodigious 
heights,  fo  many  of  them  are  of  great  extent.  Heveiius 
reckons  the  lunar  Taurus  to  reach  to  170  German 
miles;  mount  Sepher  150;  and  the  lunar  Apennine 
above  100  German  miles. 

The  way  how  tomeafure  the  height  of  the  mountains 
of  the  Moon,  is  not  difficult,  nor  uncertain ;  which  is 
by  obferving  the  didance  between  the  didant  golden, 
fpots,  at  their  find  appearance  (which  are  the  tops  of  hills) 
and  the  enlightened  part  of  the  Moon.  Which  didance 
may  be  computed  by  miles,  or  any  other  equal  partsj 
into  which  we  can  imagine  the  Moon’s  diameter  divided. 
Thus  in  Fig.  5.  ARB  is  a  part  of  the  Moon’s  circum¬ 
ference,  one  part  of  which  AR  is  enlightened,  the  other 
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Sun  from  their  lofty  tops  feme  days  before 
ever  it  reacheth  the  vallies  beneath  them,  yet 
on  the  Moon’s  limb  we  can  difeern  nothing  of 
them ;  but  fo  far  from  that,  that,  on  the  contra* 
ry,  the  edge  through  our  beft  glades  looks  like 
an  even,  fmooth,  and  uninterrupted  circle  (k). 

part  R  3  is  in  chrknefs.  Hi  is  a  mountain,  whofe  topH 
is  touched  by  the  Sun-beams,  ftiining  from  S  the  Sun  to 
R,  and  reaching  to  H-  Now  fuppofing  the  femidiameter 
of  the  Moon  RG,  to  be  274  German  miles,  accord¬ 
ing  to  Hevelius,  the  length  of  the  fideRH  (or  diftance 
between  the  top  of  the  hill,  and  the  edge  of  the  enligh¬ 
ten’d  part)  will  be  found  alfo  to  be  a  10  th,  20th,  or 
other  part  of  that  femidiameter  or  diameter  ;  or  fome 
certain  number  of  miles  ;  and  then  we  have  the  two 
fades  RG,  274  miles;  and  RH,  and  the  right  angle 
Included  between  them  ;  by  which,  both  the  other 
angles,  and  the  fide  C  H,  may  be  found  by  a  common 
cafe  of  right-angled  triangles.  Out  of  which  fide  CH, 
deducting  the  Moon’s  femidiameter  274,  there  remain- 
eth  the  height  of  the  mountain  Hi.  Confulthere  Hevel. 
Selenogr.  ch.  8.  Galilaeus  Nunc.  Sider.  p.  14.  Riccioli 
Almageft.  L.  4.  c.  8.  Schol. 

(k)  The  edge  of  the  Moon,  which  I  here  mean,  is  that 
next  the  Sun  ;  on  which  I  could  never  perceive  with  my 
beft  glaftes  any  the  leaft  fign  of  a  mountain,  but  all  to 
be  exadtly  level  and  fmooth.  Only  indeed  there  are  fome 
certain  tranfient  roughneffes  and  unevenneftes  on  the 
limb  caufed  by  vapours,  efpecially  when  the  Moon  is 
near  the  Horizon,  and  in  windy,  and  fome  other  wea¬ 
ther.  At  which  times,  the  motion  of  the  air  and  va¬ 
pours,  make  a  pretty  crifpation,  and  rouling,  like  waves 
on  the  Moon’s  limb,  which  have  the  appearance  of 
moving  mountains  and  valleys.  But  on  the  oppofite 
fide,  if  the  .leaft  portion  of  the  darken’d  part  of  th.e  , 
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Although  then  vaft  mountains,  when  feen 
near  at  hand,  feem  to  be  very  confiderable  ex~ 
crefcences  of  our  globe,  yet  fince  they  are 
little,  when  compared  to  the  globe  itfeif,  we 
may  look  upon  our  own,  and  ail  the  reft  of 
the  globes  as  if  they  were  perfect  fpheres,  or 
at  leaft  fpheroids.  And  finding  them  to  be 
flich,  let  us  next  enquire  what  reafon  there  is 
to  imagine  this  their  form  to  have  been  the 
great  CREATORS  Work. 

Moon,  extends  beyond  the  enlightened  part,  Mountains 
may  very  manifelily  be  difeerned,  exa&ly  refembling 
-ours  on  the  earth.  A  few  hours  before  and  after  the 
full, I  have  with  pleafure  feen  the  appearance  of  confider¬ 
able  mountains  and  bays.  One  of  which  views,  I  have 
given  in  fig.  6.  which  is  the  Moon’s  appearance,  foon 
after  the  full,  on  Sept,  12.  1714.  in  which  fevera! 
filings  and  deprefiions  may  be  feen,  and  the  tops  of 
fome  of  the  mountains  fomewhat  diftant,  are  exprefied 
by  the  little  fpots. 

Thefe  alone  I  conceive  are  mountains  which  the  ex¬ 
cellent  Htvelius  fpeaks  of  in  feveral  places  of  his  Se¬ 
lenography.  particularly  in  his  anfwer  to  Bettinus,  and 
other  Peripatetics,  in  ch  6.  p  143.  who  denied 
that  mountains  could  be  in  the  Moon,  as  well  as  many 
other  things  difeovered  now  by  the  tekfeope, 
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Chap.  III. 

The  Univerfallty  and  Uniformity  of  the  Figure 
of  the  feveral  Globes  of  the  Univerfe  if  a 
Sign  of  their  being  the  TFork  of  GO'T),  not 
of  Chance  or  Necejfity . 

WH  e  N  we  fee  divers  pieces  of  curious 
device  and  workmanfhip  to  bear  the 

lame  marks  of  art,  to  have  the  fame  mafterly 
ftrokes  of  painting,  clock-work,  architecture.  See. 
we  conclude  with  great  reafon  fuch  pieces  were 
made  by  the  fame  fkilful  hand.  So  when  we 
fee  the  fame  commodious  fpherical  figure  to  be 
imparted  to  the-  earth,  and  all  the  heavenly 
bodies,  we  have  as  good  reafon  to  conclude 
them  to  be  pieces  of  the  fame  hand,  contriv¬ 
ances  and  works  of  the  fame  fkilful  architeft. 
For  if  the  Univerfe  had  been  a  work  of  Chance? 
all  the  feveral  globes  would  have  been  of  le* 
veral  forms,  one  of  this,  another  of  a  quite 
different  figure ;  one  fquare,  another  multangu¬ 
lar,  another  long,  and  another  of  another 
fhape.  Or  if  all  the  feveral  globes  had  been 
a  work  of  Necejfity?  and  their  figure  had  been 
owing  to  the  natural  tendency,  or  gravity  of 


i 


Chap.  3.  wifely  ordered.  87 

matter,  viz.  that  the  felf-attra&ing  power  of 
matter  did  make  all  the  folids  and  fluids  of  all 
the  feveral  globes,  as  naturally  run  into  a  glo- 
bofe  form,  as  a  drop  of  quick  filver  doth : 
yet  {till  we  may  demand,  how  came  matter  by 
this  fo  commodious  a  power  ?  What  made  it 
afFedf  fo  proper  a  form  but  the  infinite  CREA- 
TOR ’s  Fiat  ? 

But  not  to  con  tell  that  point,  but  granting 
Gravity  to  be  congenial  and  coeval  with  matter , 
without  enquiring  how  it  came  by  that  power* 
and  allowing  that  every  globe  of  the  Univerfe 
had  its  form  from  the  felfattraffing  power  of 
its  matter,  yet  {fill  we  have  undeniable  marks 
of  final  caufes,  of  wife  order ,  and  an  over¬ 
ruling  power  in  the  cafe.  For  let  us  imagine 
our  terraqueous  globe  in  its  chaotic  fate  j  all 
its  matter,  every  particle  of  it  divided,  and 
floating  about,  and  ready,  by  its  felf-attraflion, 
to  run  together  into  its  natural  form,  that  of 
a  globe:  In  this  hurly-burly,  this  jumble  of 
unguided  nature,  made  by  attradfion  only,  a 
confuted  glohote  mate  can  be  fuppofed  to  be 
formed ;  but  without  any  order,  without  that 
convenient  lodgment  of  its  parts,  as  the  ne- 
cefiities  of  an  habitable  world  require.  But 
inflead  of  any  fuch  figns  of  diforder,  or  of  na- 
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ture’s  a&ing  with  an  unguided  power,  we  hav”e 
the  clean  contrary;  all  the  fignals  of  a  wife 
contrivance,  and  excellent  art;  as  will  appear 
in  the  following  chapter. 

Chap.  IV. 

The  Terraqueous  and  other  Globes  appear  to 
he  the  Work  of  GOT)  from  the  wife  T)if 


AS  the  earth,  and  all  the  other  globes 
would  have  been  of  various  forms,  if 
they  had  been  made  by  chance ,  or  would  have 
been  confufed  mafles,  if  made  by  necejfity, 
according  to  the  laft  chapter :  fo  in  this  I  ihali 
fliew  them  to  be  the  work  of  a  wife  and  a  kind 
*Agent,  from  the  commodious  Itru&ure  and 
difpofition  of  their  parts,  fo  far  as  we  have  a- 
ny  knowledge  of  them.  Thus  the  Moon  hath 
great  appearances  of  being  no  lefs  commodi- 
oufly,  than  the  earth,  divided  into  hills  and 
valleys,  (as  I  have  fet  forth  in  the  fecond 
chapter;)  into  dry  lands,  and  great  collections 
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of  waters  (a),  and  to  be  encompafled  with  an 

(a)  That  there  are  Teas,  or  great  colle&ionsof  waters 
in  the  Moon,  is  highly  probable  from  the  Moon’s  fpots, 
which  plainly  feem  to  be  water  on  thefe  two  accounts, 
I.  Becaufe  thofe  fpots  appear  to 'be  in  flrait  and  level 
long  planes,  when  view’d  about  the  Moon’s  quarters,  or 
at  fitch  times  as  one  half  of  them  are  enlighten’d,  the 
other  half  in  darknefs.  In  this  cafe,  when  we  do  not 
look  dire<5tly  upon  the  planes,  or  fee  them  wholly  en¬ 
lighten’d,  but  view  them  in  a  manner  fideways,  their 
furfaces  look  as  the  feadoth,  when  we  view  it  from  the 
fhore,  viz.  alargelevel  plane :  only  we  may  no  wand  then 
difcern  a  bright  fhining  part  handing  a  little  out  of  the 
large  levels,  which  are,  no  doubt,  certain  rocks  or 
Blands  in  the  midft  of  thofe  feas  :  2.  The  darknefs  of 
thofe  fpots,  more  than  other  parts  of  the  Moon,  is  an 
argument  they  are  water,  or  fame  fuch  like  fluid,  which 
imbibes  the  Sun’s  rays  more  than  harder  bodies,  and 
doth*  not  therefore  fo  vigcroufly  reSedt  them  as  they  do. 
Accordingly  about  the  Moon’s  quarters,  when  thofe 
fpots,  as  I  faid,  have  the  appearance  of  long  planes, 
we  may  observe  their  edge  to  be  a  kind  of  hazy  border, 
which  grows  darker  and  darker,  as  the  rays  are  more 
and  more  ab for  bed. 

But  indeed  hard  bodies,  if  they  have  fmooth  furfaces, 
altho’  they  reflect  ftrongly  to  one  place,  yet  in  other  places 
they  are  lefs  vifible.  Thus  a  looking- glafs,  a  diamond, 
&c.  reflect  vigoroufly  the  Sun’s  rays  towards  one  part, 
fo  as  to  dazzle  the  eyes  ;  but  in  other  parts,  they  appear 
of  a  daik,  blackifh  hue.  Which  by  the  by,  is  the  rea- 
fon  why  Jewellers  grind  their  diamonds  with  many  Tides 
and  angles,  that  their  luflre  may  appear  many  ways. 
So  filver  (as  Galilaeo  obferves,  Dial.  1  )  when  boiled 
only  in  Argol  and  Salt,  appears  as  white  as  fhow ;  but 
wherever  it  is  burnifhed,  it  becomes  obfcure.  And  fo 
he  tells  us,  rightly  enough,  the  Moon  would  become 
invifible  to  us,  if  its  fcrface  was  not  rough,  but  fleek 
and  fmooth.  See  alfo  Hevelii  Selenogr.  ch.  6.  p.  151* 
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atmofphere  as  we  are  (b).  So Jupiter,  although 
at  fo  great  a  diflance  from  us,  hath  manifeftly, 
we  fee,  his  lighter  and  darker  parts;  his  belts 
and  fpots  darker  than  the  reft  of  his  difk. 
Thefe  Mr.  Caffini  (who  longer  viewed  this 
planet  than  any  body  elfe)  takes  to  be  canals 
containing  fome  fluid  matter,  or  water,  that 
more  weakly  reflefts  the  Sun’s  rays,  than  the 
other  parts  of  the  planet  do,  and  that  they 
have  fome  refemblance  with  what  happens  here 
upon  earth,  “(c)  For  if,  faith  he,  one  from  on 
high,  in  the  heavens,  fhould  fee  the  earth  in 
fome  particular  ftuations,  the  fea,  which  en- 
compafleth 'the  earth,  would  appear  very  like 
the  great  fouthern  belt  that  encompafleth  the 
whole  globe  of  Jupiter  \  the  Mediterra¬ 
nean  fea  would  make  an  appearance,  not 
unlike  thofe  belts  which  are  interrupted  or 
broken,  which  we  fee  in  this  planet:  the 
other  feas  would  make  thofe  great  black 
fpots,  which  never  alter  at  all :  the  continents 

(b)  That  there  is  an  atmofphere  about  the  Moon, 
fee  Book  7,  chap.  3.  Note  1. 

(c)  NouvellesDecouvertesde  Jupiter;  par  M.  Caflini 
In  the  Memoiresde  Mathem.  et  de  Pbyfiquefor  January 
1692. 
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and  Idles  would  feem  like  thofe  bright  fpots 
that  are  alfb  permanent:  the  knows  would  make 
thofe  glittering  fparkles,  (Brilliants)  that  from 
time  to  time  difappear,  the  flux  and  reflux  of 
the  Ocean,  and  thofe  great  inundations  that 
happen  fometimes  here,  would  occafion  other 
fpots  to  appear  and  difappear :  the  Moon 
would  referable  one  of  Jupiter' s Satellites  :  in 
fine,  the  clouds  of  our  atmofphere  would  re¬ 
ferable  thofe  broken  interrupted  belts,  and 
thofe  tranfitory  fpots,  which  often  change  their 
fize  and  figure,  and  have  motions  of  different 
velocities.” 

Thus  that  ingenious,  and  curious  obferver. 
A  ccording  to  whole,  not  improbable  opinion, 
this  planet  Jupiter  hath  all  its  parts  orderly 
placed,  as  is  here  upon  earth. 

And  fo  for  the  reft  of  the  planets,  whole 
faces  exhibit  different  appearances,  of  bright¬ 
er  and  darker  parts,  as  JVlars  and  Venus  par¬ 
ticularly  do  (d),  it  is  highly  probable  that  there 
may  be  fuch  a  diftribution,  fuch  an  allotment 
of  parts,  as  thofe  in  Jupiter ,  and  which  are 
more  plainly  vifible  in  our  own  globe. 

(d)  See  Book  4.  ch.  3. 
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Which  brings  me  to  (peak  particularly  of 
our  own  globe,  of  which  we  have  a  nearer 
view,  and  can  plainly  fee  the  footfleps  of  di¬ 
vine  Providence,  in  the  wife  and  orderly  bif 
pofition  of  all  its  parts ;  which  are  fo  diflri- 
buted,  fo  placed,  as  may  bell  minifler  to  the 
feveral  ufes  and  conveniences  of  an  habitable 
world.  Thus  for  inha  nee,  the  two  grand 
parts,  the  folids,  and  the  fluids  of  the  terraque¬ 
ous  globe,  inftead  of  being  jumbled  into  one 
mafs,  are  admirably  parted,  and  as  nicely  laid 
In  proper  places.  .The  earth  depofited  in  ufe- 
ful  Strata  \  fome  for  the  fervice  of  the  vege¬ 
table  kingdom;  fome  for  the  generation  and 
nouftfliment  of  minerals  and  metals;  fome 
for  that  of  (tones  and  foffils;  and  fome  for 
the  fweetening  and  conveyance  of  the  waters- 
And  here  it  is  remarkable,  and  an  argument  of 
wife  defig n  and  appointment,  That  all  thofe 
feveral  Strata ,  or  beds,  are  lodged  at  proper 
and  convenient  depths,  and  diftances  from  the 
furface;  that  for  vegetables,  the  uppermoft, 
for  every  man  to  cultivate;  and  this  divided 
into  various  foils,  and  moulds,  for  all  the  va¬ 
rieties  of  trees  and  plants ;  thofe  Strata  that 
contain  the  minerals,  metals,  and  foflils,  at 
fuch  depths,  as  to  be  out  of  the  way,  when 
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they  may  encumber,  or  hurt  us;  but  may  be 
come  at  by  us,  when  we  have  occafion  for  them. 
And  asforthofe  Strata  that  convey  the  fweet 
waters  (e)  it  is  very  remarkable,  that  they  are 
fo  univerfal,  in  all,  or  mod  parts  of  the  world ; 
that  they  confift  of  fuch  proper  pervious  mat* 
ter ;  that  they  remain  fo  diilincf  from,  and 
unmixed  with  the  other  Strata ;  and  that  they 
lie  at  fuch  due  depths,  as  either  to  break  out 
into  fountains  or  to  be  dug  into,  for  wells. 
But  I  fhall  not  enlarge  on  thefe  matters,  ha¬ 
ving  fpoken  of  them  elfewhere. 

And  as  this  lb  commodious  a  diflribution  of 
the  earth,  lo  that  of  the  waters,  is  a  manifefl 

t 

demonif  ration  of  the  concern  of  a  wife  agent, 
although  we  fhould  aicribe  all  that  is  poflible 
to  be  afcribed,  to  the  neceffities  of  nature  in  the 
formation  of  the  world.  For  the  waters,  if  we 
obferve  them  well,  are  accurately  difperfed, 
and  lodged  about  the  world,  for  the  proper 
offices  thereof,  in  Teas,  in  lakes,  in  rivers, 
and  in  fountains ,  to  fatisfie  the  thirft  of  ani¬ 
mals,  to  afford  them  fome  part  of  their  food, 
and  to  minifter  abundant  fupplies  of  vapours 
for  the  clouds,  the  rains,  and  winds:  which, 

(e)  See  PhyfiCG’Theol,  Book  3.  ch.  2. 
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fupplies  mud  either  have  failed,  or  been  too 
abundant,  or  have  been  attended  with  fome  or 
other  great  inconvenience,  without  fuch  a 
commodious  intermixture  of  the  land  and  wa¬ 
ters. 

This  %  wctyayr,,  as  the  LXX  tranflate  it,  this 
orderly  gathering  together  of  the  waters,  is 
implied  in  MofesV  relation  of  this  branch  of 
the  creation.  Gen.  i.  9,  “  And  God  (aid,  let 

the  waters  under  the  heaven  be  gathered  to- 
*e  gether  unto  one  place.’’  Where  the  He¬ 
brew  word  Ikkavu ,  denotes  a  regular  and  or¬ 
derly  gathering  of  the  waters ,  as  if  their  allot¬ 
ment  had  been  made,  their  receptacles  had 
been  marked  out  hy  a  rule ,  or  a  plumb  line,  by 
the  CRE  ATOR’S  fiat. 

Thus  it  is  demonftratively  plain,  that  the 
earth  and  waters  were  laid  by  a  wife  hand  ; 
and  therefore  whatever  concern  nature  might 
have  in  giving  a  fpherical  figure  to  our  globe, 
yet  wras  the  CREATOR  the  principal  agent 
the  grand  manager  of  the  matter. 


C  95  ) 


Chap.  V. 

The  convenience  and  necejjity  of  a  Sph  aerie  cl 
figure  to  the  good  of  the  Globes ,  is  an  *Ar« 
gument  they  were  the  TVork  of  GO'D . 

I>  E  sides  the  orderly  and  commodious 
jl  placing  the  parts  of  the  feveral  globes, 

fpoken  of  in  the  lad:  chapter,  there  are 
dill  other  reafons  to  aferibe  the  fphaerici- 
ty  of  our  own  and  the  other  Globes  to  a  wife 
+Agent .  For  befides  that  this  figure  is  the 
mod  agreeable  to  a  world,  as  being  the  mod 
capacious;  and  the  mod  agreeable  to  a  mafs 
in  motion,  as  being  at  a  due  didance  from  the 
center  of  motion  and  gravity ;  fb  without  this  ft* 
gure  there  could  have  been  no  fuch  comfort¬ 
able,  and  agreeable  alterations  of  day  and  night, 
of  heat  and  cold,  as  now  there  are,  but  fome 
parts  mud  have  been,  for  too  long  a  time, 
fkreened  from  the  kindly  approaches  of  the 
Sun  and  Moon,  and  confequently  have  lain 
under  too  long  and  uncomfortable  a  darknefs, 
and  been  chilled  with  a  miferable  cold.  And 
as  to  our  own  globe,  the  winds  could  not  have 
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given  thofe  kindly,  and  falntiferous  agitations 
to  the  air,  as  they  do,  but  they  mull:  have 
been  too  much  retarded,  if  not  wholly  flopp’d 
by  the  exorbitant  angles,  and  jertings  out  of 
other  figures.  And  laftly,  the  waters,  which 
I  fhewed  to  be  w?eil  intermixed  with  dry¬ 
land,  would  have  had,  intolerable  conflu¬ 
ences;  one  part  too  much,  another  none  at 
all;  no  vapours,  no  fountains,  no  rivers:  fo 
that  inftead  of  an  habitable,  well  flocked 
world,  far  the  greater  part  would  have  been 
either  a  defart,  or  an  unneceflary  confluence 
of  water. 

Thus  having  made  it  evident,  that  particu¬ 
larly  our  own  globe  received  its  figure  by  the 
diredlion  of  the  infinitely  wife  jLrchiteft  of  all 
things;  we  have  reafon,  had  we  none  befides, 
to  conclude  the  fame  of  all  the  reft  of  the 
globes  of  the  Univerfe,  in  as  much  as  they 
agree  with  ours  in  other  things  as  well  as  in 
their  figure,  fo  far  as  we  have  any  knowledge 
of  them,  and  their  ftate.  Thus  the  planets  of  the 
Solar  fyftem,  have  their  light  from  the  Sun 
as  well  as  we;  they  turn  round  on  their  owm 
axes,  and  revolve  round  the  Sun,  and  confe- 
quendy  have  their  days  and  nights,  their 
fummers  and  winters,  as  well  as  we;  they 
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have  their  hills  and  vallies,  as  I  faid,  their 
land  and  waters,  by  all  the  figns  that  may 
be,  as  well  as  we ;  and  therefore  agreeing 
with  our  globe  in  fo  many  of  thofe  very 
things,  wherein  their  figure  is  concerned, 
had  we  none  of  thofe  reafons  I  have  already 
mentioned,  there  would  however  be  great 
reafbn  to  prefume  the  fame  thing  of  them, 
as  of  our  earth,  viz.  that  they  received  their 
figure  from  the  fame  wife  CREATOR,  and 
that  (were  we  near  enough  to  behold  them) 
they  have  as  manifeft  fignals  of  it  as  we  have. 
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BOOK  VI. 

Of  the  Attraction  or  Gravity  of  the 
Terraqueous,  and  the  other  Globes. 

*  ' 

Chap.  I. 

* 

Fhe  Ufefulnefs  of  Attraction  in  the  Producti¬ 
on  and  P  refer  vation  of  the  Figure  of  the 
Forth,  and  the  cDefcent  of  heavy  Bodies . 

Ijf  A  v  i  n  g  in  the  two  la  ft  books  treated 
-I  of  the  motions  and  figure  of  the  globes, 

1  fhall  in  this  confider  their  gravity  or  attrac¬ 
tion ,  which  according  to  the  modern  philofophy 
(which  hath  great  reafen  and  probability  on 
its  fide)  hath  a  great  agency  in  both  thefie 
matters,  both  in  effecting  and  prefer ving  the 
figure  of  the  globes,  and  governing  their 
motion. 

As  to  the  agency  of  the  natural  attraftion 
of  matter,  In  the  production  and  prefervation 
of  a  fphaerical  figure,  as  that  of  the  feveral 
globes  is,  befides  what  hath  been  bef  ore  fup- 
pofed,  it  may  be  collefted  from  the  fphaerical 
figure  which  moft  fluids  take,  when  there  is 
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no  obAacle  to  hinder  their  doing  fo.  Thus  I 
have  faid  quick  filver  manifeAly  doth,  efpeei- 
ally  in  fmall  drops  or  quantities,  in  which 
cafe  their  own  felf-attra&ing  power,  is  equal 
to,  or  exceeds  that  of  the  earth :  fo  doth 
lead,  and  other  metals,  when  in  fluxion  (a)  ; 
fo  doth  water,  oyl,  and  in  Ihort  all  liquids, 
which  run  nearly  into  a  fphaerical  form, 
when  hung  on  a  fmall  furface,  as  at  the 
point  of  a  pin;  or  into  an  hemifpherical 
figure,  on  a  broader  furface ;  their  fdf-attrac- 
tion  caufing  the  former,  as  that  of  the  earth, 
and  the  furface  on  which  they  lye,  doth  the 
latter.  Thefe  Phenomena  have  indeed  been  af 
cribed  to  divers  caufes,  mo  A  of  them  probable 
enough,  except  the  preflure  of  the  incumbent 
air ;  but  this  is  manifeAly  not  the  true  caufe, 
by  reafon  the  cafe  is  the  very  fame  in  the 
air-pump  (when  the  preflure  is  taken  off)  as 
in  the  free  air  (and  therefore  fome  other  caufe 

(a)  This  is  very  manifift  from  the  making  of  Jhot . 
The  way  of  doing  which,  is  by  running  the  melted  load 
through  a  ladle  full  of  holes  into  cold  water,  in  doing 
which  they  take  care ?  their  lead  be  hot  too  hot ,  hecauje 
the  globules  would  then  fly  to  pieces  ;  nor  too  cold,  becmfe 
it.  would  then  be  long  and  have  tails  ;  but  in  a  due  temper 
it  turns  round.  They  put  orpiment  into  their  lead ,  when 
they  melt  and  prepare  it  for  Jhot . 
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is  to  be  found:  and  what  more  probable,  or 
fo  probable,  as  this  of  gravity  or  attraction, 
which  manifeftly  exerts  itfelf  in  fome,  and  is 
highly  probable  in  all  material  things  ?  (b) 
In  the  earth  itfelf  there  is  manifeftly  fuch 
a  thing  as  gravity ,  which  might  as  well  be  the 
natural  caufe  of  the  fphaericity  of  our  globe, 
as  it  is  in  that  of  lefler  maiTes ;  but  then,  as  I 
demonftrated  in  the  laft  book,  it  is  alfo  evi¬ 
dent,  that  an  over-ruling  power,  and  a  wife 
providence,  not  only  gave  matter  this  gravita¬ 
ting  power,  but  guided  and  managed  it  in  the 
formation  of  the  world. 

And  now  upon  fuppofltion  that  gravity  had 
any  thing  to  do  in  the  production  of  this 
fphaerical  figure  I  am  fpeaking  of ;  the  fame 
it  mull  have  alfo  in  the  confervation  of  that 
figure.  For  the  fame  power  it  exerted  at  firft, 
it  retains  fill ;  which  is  as  necefiary  ftill  to 
the  preventing  and  obviating  ail  extravagant 
excurfions,  and  deviations  from  that  figure, 
which  may  happen  through  extraordinary 
commotions  and  convulfions  in  any  of  the 

(b)  For  the  proof  of  this  I  fhall  refer  to  Sir  Ifaac 
Newton's  Opticks,  Quefl.  13.  of  the  Jecond  edition ,  and 
in  his  Principia  in  many  places ;  particularly  Book  3. 
Prop,  5,  6,  7. 
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globes ;  fuch  as  earthquakes  are,  and  other 
fiich  like  furious  conciuTions  and  emotions  that 
fometimes  befall  our  own  globe. 

But  leaving  thefe  conjectural  matters,  let 
us  come  to  a  more  evident  benefit  of  gravity , 
and  that  is  the  natural  tendency  of  ail  bodies 
to  the  center  of  the  globe  r  This  is  very  ma- 
nifelt  in  our  own  globe.  For  whatfoever  the 
decays  are  among  earthly  things,  howfoever 
their  forms  are  changed,  yet  their  matter  re- 
maineth  entire,  and  returneth  again  to  its  grand 
parent  the  earth  :  or  to  put  in  Solomon’s 
words,  Eccl.  i.  4.  “  One  generation  palleth 

Ci  away,  and  another  generation  cometh : 
“  but  the  earth  abideth  for  ever.5’ 

And  an  admirable  provifion  this  is  for  the 
perpetuity  of  the  globe,  and  to  continue  the 
ffate  and  liability  thereof  throughout  all  ages, 
which  would  otherwife  wafte  and  decay,  or 
run  into  the  moil  irreparable  and  pernicious 
diforders. 

Chap.  II. 

The  Guard  which  Gravity  affords  againft  the 

Centrifugal  farce  of  the  feveral  Globes. 


P  o  n  a  fuppofition  that  every  of  the 
glebes  revolves  round  its  own  axis 
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(which  I  have  fufficiently  proved  in  the  fourth 
book)  we  ftiall  find,  befides  the  benefits  al¬ 
ready  fpecified,  another  very  great  ufe  of 
gravity  to  the  good,  yea  the  very  exigence  of 
our  own  and  other  globes,  and  that  is  the 
prefervation  of  their  integrity  againft  the 
centrifugal  force  of  this  rheir  revolution,  or 
'diurnal  motion.  For  without  fuch  a  band,  as 
gravity,  to  keep  their  parts  together,  the 
whirling  about  of  thofe  globes  would  fhatter 

o  o 

them  into  pieces,  and  diffipate  them  abroad 
into  the  circumambient  fpace.  Thus  muft  it 
needs  befall  our  own  globe,  which  whirls  about 
at  the  rate  of  above  1000  miles  an  hour  (a), 
and  is  compofed  of  earth  and  water,  materials 
of  much  too  Ioofe  a  texture,  to  prevent  the 
difiipation,  which  the  Centrifugal  force  of  fuch 
a  rotation  mu  ft  neceflarily  occafion,  about  the 
^Equatorial  parts ;  a  rotation  that  would  as 
eafily  throw  off  the  parts  of  the  earth,  efpeci- 
ally  the  waters,  as  the  whirling  round  of  a 
wheel  or  a  globe,  would  the  Ioofe  duft  and 
water  lodged  thereon,  But  by  reafon  the 
Gravitating  power  exceeds  the  Centrifugal 

(a)  The  diameter  of  the  earth  being  7967.7  miles, 
according  to  B.  1.  Ch.  2,  Note  r.  the  ambit  thereof  is 
25031.4  mdes,  which  being  divided  into  24  hours , 
makes  the  revolution  to  be  at  the  rate  of  about  IO43 
miles  an  hour. 
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as  2174  exceeds  7.  54.064  (b;  that  is  above 
288  times;  therefore  all  parts  lye  quiet  and 
lecure  in  their  refpe&ive  places,  and  enjoy  all 
the  benefits,  which  1  fhewed  do  accompany 
tins  motion,  without  any  diflu rbance  from  it. 
Thus  is  our  own  globe  guarded  by  its  Gravity 
againfl  the  Centrifugal  force  of  its  rotation. 
But  this  is  far  more  remarkable  in  fome  of  the 
other  globes.  T  hus  particularly  in  the  Sun, 
whole  ambit  is,  2582873  miles,  and  whirls 
round  once  in  about  25*  days,  and  confe- 
quently  doth  revolve  at  the  rate  of  4262  miles, 
in  an  hour  :  c),  which  is  above  four  times  as 
fail;  as  the  earth  ;  this  in  a  little  time  would  en¬ 
danger  its  diffipation,  without  fuch  a  provifioa 
as  Gravity  is. 

But  what  is  this  to  the  Centrifugal  force 
of  Jupiter  ?  whofe  bulk  far  exceeds  our  ter- 

(b)  This  is  the  proportion  or  nearly  fo ,  of  the  gravi¬ 
tating*  to  the  centrifugal  force  of  the  Earth  under  the 
Nquator ,  as  may  be  computed  from  Sir  Ijacc  Newton's 
Pt  incip.  L.  g.  Prop,  j  9. 

(c)  The  Sun's  diameter  being  822148  miles ,  the 
numbers  here  affigned  will  naturally  follow. 

As  to  the  Sun's  gravity  or  attractive  power  9  it  is  (by 
the  calculation  of  my  friend  the  acute  and  learned  Dr. 
If  alley)  to  the  Sun  s  Centrifugal  Force ,  as  47GOO  to  I  : 
The  method  for  fading  which ,  fee  in  Note  e. 
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raqueous  ball,  and  vvhofc  rotation  is  perform¬ 
ed  in  lefs  than  half  the  time.  But  from  a 
computation  of  particulars,  we  fhali  better 
edimate  the  matter.  The  diameter  of  Jupi¬ 
ter  being  120653  JTl^es»  its  circumference  is 
379043  miles  .  which  revolving  round  in  lefs 
than  ten  hours,  is  at  the  rate  of  38159  (d) 
miles  an  hour  at  its  ./Equator  And  if  the 
denfity  of  every  plan  t  be  proportional  to  its 
diftance  from  the  Sun,  as  is  now  with  great 
reafon  imagined,  that  is,  if  thole  planets 
neared  the  Sun  as  Mercury  and  Venus ,  are 
proportionably  denier  than  thole  more  remote, 
as  Jupiter  and  Saturn ;  then  is  the  globe  of 
Jupiter  of  a  laxer  texture  than  ours  is,  and  in 
fo  much  the  gr  eater  danger  therefore  of  being 
whirl’d  to  pieces  by  fo  rapid  a  motion  as  that 
planet  manifefily  hath,  were  not  its  parts 

(d)  Jupiter' s  ambit  being  379043  miles,  and  bis  re* 
volution  9  h  56  minutes  or  596  m nu.ies  1  the  revoluti •* 
otn  in  an  hour  is  by  the  Logarithms  thus . 


5  96  minutes 

2.7752463 

379043  miles 

5  5  786884 

1 : 60  minutes 

2.7781513 

7.3568397 

38159  mites 

<3.5815934 
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kept  clofe  together,  and  fedate,  by  fuch  a 
band  as  Gravity  (e)  is. 

Chap.  Ill, 

Of  the  Power  and  Ufefulnefs  of  Gravity  to  re  • 
tain  the  Planets  in  their  Orbits . 

.  i 

FOr  a  conclusion  of  this  Sixth  Book,  I 
Shall  take  notice  of  one  more  remarkable 
benefit  of  Gravity ,  which  is  grounded  upon 
the  fuppofltion  of  the  truth  of  the  Newtonian 
Philofopky ;  which  hath  fo  good  grounds,  and 
great  reafon,  1  might  fay  demonstrations  on 

(e)  The  proportion  of  Jupiter's,  or  any  other  Planet's  f 
or  the  Sun  s  gravity ,  to  their  Centrifugal  Force  may  be 
computed  jrom  the  niofl  fugacious  Sir  Ifaac  Newton's 
Princip.  L.  3.  Prop.  8.  &  19.  But  the  before  commend¬ 
ed  Savilian  Profejfor,  fuggejled  to  me  this  eafier  and 
quicker  rule ,  for  fuch  Planets  as  have  Satellites,  viz. 
The  proportion  of  the  Centrifugal  to  the  Centripetal 
Force,  or  gravity  of  any  planet  at  its  furface,  is  com¬ 
pounded  of  the  Ratio  which  the  Cube  of  the  Semidi- 
ameter  of  the  Planet  hath  to  the  cube  of  the  difiance 
of  any  of  its  Satellites  from  the  center  of  that  Planet ; 
and  the  Ratio  which  the  fquare  of  the  Satellites  Pe- 
riodick  time  hath  to  the  fquares  of  the  Pcriodick  time 
cf  the  Planet’s  revolution.  Thus  for  infiance  the  difiance 
of  Jupiter's  outermoji  Satellite  being  253  Semidiameters 
of  Jupiter,  and  its  period  16  days,  16  hours,  32  minutes , 
or  24032  minutes ,  and  Jupiter's  revolution  526  minutes ; 
ive  Jhall  find  the  gravity  in  Jupiter's  furface  to  be  to  his 
Centrifugal  Force  in  his  Equator,  as  1  to  9.  96. 
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its  fide,  particularly  in  this  matter,  that  ad¬ 
mitting  of  it  here,  we  (hall  di (cover  another 
admirable  work  of  the  creation,  and  that  is, 
the  preventing  the  evagation  of  the  Planets, 
and  the  accurate  retaining  them  within  the  due 
bounds  of  their  orbits.  That  this  is  done  by 
gravity,  and  that  gravity  and  motion  folve  in 
the  mod  complete  manner,  all  the  Phaenomena 
of  the  planetary  motions  both  primary  and  fe- 
condary,  is  abundantly  made  out  by  the  won- 
derful  fagacity  of  the  great  Sir  Ifaac  Newton; 
as  may  be  feen  in  his  Principia. 

But  before  I  come  to  the  particular  agency 
of  gravity,  it  will  be  neceflary  to  premife 
fomething  concerning  it;s  nature,  and  fome  of 
its  properties,  viz .  That  gravity  is  not  ter¬ 
minated  at  the  furface,  but  reaches  to  the  ve¬ 
ry  center,  and  is  extended  to  immenfe  diftances 
all  round  the  centers  of  all  the  globes :  By 
which  means,  the  celeftial  bodies  are  enabled 
to  have  fyftems  of  leiTer  globes  revolving  a- 
bout  them.  For  had  the  force  of  gravity  de¬ 
termined  at,  or  near  the  furface  (as  it  might 
have  done,  if  intended  only  for  the  confervati- 
on  of  the  globes)  in  this  cafe,  all  the  bodies 
that  were  put  in  motion,  and  that  were  to  pafs 
at  fome  diftance  from  them,  would  move  on 
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in  a  ftrait  not  curved  line,  and  be  loft  in  the 
great  abyfs  of  fpace.  But  the  all-wife  CREA¬ 
TOR  hath,  in  his  firft  production  of  matter, 
beftowed  upon  it  fuch  a  property,  as  that  e- 
very  particle  thereof  hath  a  tendency  towards 
every  other  particle.  From  whence  it  comes 
to  pafs  that  every  body  hath  a  Gravitating  pow¬ 
er  according  to  the  folid  content,  or  real  quan¬ 
tity  of  its  matter,  and  not  according  to  its  fuper- 
ficies,  or  extension. 

And  this  gravity  of  all  bodies  is  obfe'rved, 
manifeftly  to  decreafe  in  proportion  of  the 
fquare  of  their  diftances  reciprocally  ;  that  is, 
at  twice  their  diftance  the  force  is  but  one 
fourth  of  what  it  was  at  a  Angle  diftance  j  and 
but  a  ninth,  at  thrice  the  diftance,  &c. 

That  this  is  fo,  is  abundantly  proved  by 
the  laft  commended  Author  ;  who  by  efta- 
bliftiing  this  one  principle  in  Philofophy,  hath 
fully  explain’d  the  fyftem  of  the  world,  fo  far 
as  relates  to  us,  and  to  all  the  reft  of  the  Pla¬ 
nets,  that  regard  the  Sun  as  a  center,  both 
primary  and  fecondary. 

What  the  caufe  of  Gravity  is,  Sir  Ifaac 
Newton  doth  not  pretend  to  aftign,  his  deftgn 
being  not  to  engage  himfelf  in  framing  hypo- 

I  2 
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thefes,  but  to  explain  the  Phaenomena  by  ex¬ 
periments  only,  and  to  raife  his  noble  fuper- 
flructure  upon  them.  And  therefore  although 
the  matters  of  fact,  and  the  final  caufes  are 
evident,  I  will  not  venture  to  fay  how  it  comes 
to  pafs,  that  bodies  act  at  fuch  immenfe  dis¬ 
tances  upon  one  another;  but  chufe  rather  to 
acquiefce  in  adoring  the  wifdom  and  power  of 
the  GREAT  AUTHOR  of  all  things,  who 
hath  inspirited  the  materials  of  which  the  world 
confifis,  with  fuch  an  active  quality,  as  fervcs 
not  only  to  preferve  the  globes  themfelves 
entire,  but  to  enable  them  to  revolve  about 
their  luminous  center  (from  whence  they 
have  their  light  and  heat)  in  orbs  that  are 
the  molt  commodious,  and  alfo  fixt  and  per¬ 
manent. 

Having  thus  premifed  what  was  necefiary 
for  the  underhand  ing  the  nature  and  proper¬ 
ties  of  gravity,  I  ihall  proceed  to  confider  its 
agency  in  the  planetary  motions.  And  here 
we  have  divers  things,  which  plainly  demon- 
flrate  thefe  motions  to  be  no  matters  of  chance, 
but  the  works  of  an  infinitely  kind,  as  well  as 
omnipotent  and  all  wife  Agent. 

I  have  already  in  Book  4.  Chap.  2.  taken 
notice,  of  the  morion  of  the  Planets,  being 
made,  not  in  lines  tending  from  the  center  to 
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the  circumference,  or  very  obliquely  thereto, 
but  acrofs,  or  nearly  perpendicular  to  the 
Radii .  Alfb  that  the  motions,  and  orbits  of 
the  Planets,  do  not  tend  contrary  ways,  or  in¬ 
terfere  with  one  another.  1  hat  therefore  - 
which  I  fhall  fpeak  of  here,  concerning,  the 
planetary  motions  being  the  work  of  God, 
will  be  only  fo  far  as  gravity  is  therein  con- 
cerned.  And, 

1 .  It  was  a  very  notable  provifion  to  pre¬ 
vent  the  evagatioti  of  the  Planets,  and  to  keep 
them  within  their  due  and  proper  bounds,  to 
bridle  and  detain  them  with  gravity,  as  with 
fo  many  reins  and  bridles.  For  as  the  natu¬ 
ral  tendency  of  all  impreft  morion  is  in  ftrait 
lines,  fo  when  motion  was  given  to  the  Pla¬ 
nets,  this  motion  (altho’  as  I  faid  it  wvis  arti¬ 
ficially  made,  perpendicularly  to  the  Radii , 
yet)  would  carry  them  quite  away  in  their 
tangents,  fo  that  they  would  never  return  a- 
gain.  But  being  thus  detained  by  gravity,  a- 
nother  admirable  provifion  is  that,  2.  They 
are  moved  in  orbs :  Which  orbs  are  formed  of 
a  motion  compounded  of  this  refiilinear  im- 
pulfe,  impreft  upon  the  Planets,  and  the  ten¬ 
dency  of  their  gravity  to  the  centers.  In 
which  motion  a  third  thing  verv  remarkable 
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is.  That  the  impulfe  or  velocity  which  is  im¬ 
parted  by  the  firft  mover  to  every  Planet, 
and  the  gravity  of  each  Planet,  are  fo  nearly 
equal  to  what  is  required  to  make  a  body  de¬ 
scribe  a  circle,  that  the  orbits  of  the  Planets 
are  not  very  eccentrical,  but  nearly  circular. 
As  is  particularly  remarkable  in  Venus ,  and 
the  earth ;  and  more  efpecially  in  the  whole 
fyftem  of  Jupiter's  fat ellites.  And  an  admi¬ 
rable  work  this  is.  For  fhould  the  velocity 
of  any  Planet  be  double  to  what  would  make 
it  move  in  a  circle,  the  Planet  would  go  away 
in  infinitum ,  without  ever  returning  again  in 
any  orb  whatfbever.  Or  fhould  one  half  oi  the 
velocity  be  taken  away,  the  Planet  would  de- 
feend  obliquely  towards  the  Sun,  until  it  be¬ 
came  four  times  nearer  the  Sun  than  before  ? 
and  then  afeend  again  to  its  former  place,  de- 
feribing  a  very  eccentrical  orb.  And  by  afeending 
and  defeending  alternately,  it  would  be  heated 
fixteen  times  more  at  one  time  than  another. 
Which  uneven  heat  would  make  the  Planet  unfit 
for  habitation.  And  the  fame  thing  would  hap¬ 
pen,  if  the  determination  of  its  motion  fhould 
be  altered,  fo  as  to  become  very  oblique  to 
the  Radius ,  drawn  from  the  Planet  to  the  Sun. 
But  thefe  things  being  accurately  adjuftedand 
contempered,  make  the  whole  fyftem  to  be  a 
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work  of  incomparable  convenience  and  beau¬ 
ty  ;  a  work  the  beft  contrived  for  the  benefit 
of  the  world's  inhabitants,  and  to  fet  forth 
the  curiofity  and  (kill  of  the  infinite  Workman, 
It  is  manifeft  therefore  that  the  fyftem  of 
the  Planets  is  not  to  be  reckon'd  a  matter  of 
chance  or  a  thing  owing  to  a  necejfity  oj  nature , 
but  the  work  of  a  kind  and  wife  agent.  And 
that  this  is  fo,  will  be  farther  manifefi:  from 
the  cafe  of  Comets,  whole  motions,  directi¬ 
ons  and  orbs  being  utterly  different  from  thofe 
of  the  Planets,  demonfirate  the  Planetary 
fyfiem  to  have  been  modelled  by  counfel, 
-and  not  by  a  ncceffity  of  nature,  or  left 
to  chance.  For  as  for  the  motion  of  Comets, 
it  is  fo  far  from  being  always  the  fame  way, 
that  they  move  fometimes  contrary  to  one  a- 
nother.  And  as  for  their  planes  and  directions, 
they  lie  every  way.  And  as  for  their  orbs, 
they  are  exceedingly  eccentrical.  And  by 
the  bye,  this  eccentricity  is  an  admirable  com 
trivance  of  the  CREATOR,  to  prevent  the 
Comets  from  difiurbing  either  the  Planets,  or 
one  another,  by  their  mutual  attractions.  For 
by  this  means,  they  have  a  large  and  fufficient 
room  to  revolve  in  ;  and  by  afeending  to  very 
great  heights,  above  the  fyftem  of  the  Planets, 
and  fpending  almoft  all  their  time  in  the  re« 
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mote  regions  of  the  univerfe,  at  vaft  difhnces 
both  from  the  Planets,  and  from  one  another, 
they  do  not  incommode  either  the  Planets,  or 
themfelves ;  as  otherwife  they  would  have 
done,  fhould  they  have  moved  in  the  fame 
plane  with  the  Planets.  For  had  they  done 
fo,  they  would  have  been  apt  fometimes  to 
have  come  too  near  the  Planets,  and  have  dis¬ 
turbed  their  motions,  and  perhaps  have  dafhed 
upon  them  alfo.  But  all  thefe  circumftances 
are  fo  well  adjufted,  and  fo  wifely  regulated 
by  the  Divine  Providence,  that  the  fyflcm 
could  not  have  been  better  contrived,  either  for 
convenience  or  beauty. 

And  now  upon  this  highly  probable,  I 
might  fay  phyfealiy  certain  theory,  of  gravity 
acting  in  the  motion  of  the  globes,  we  have 
another  efcquifite  nicety,  in  the  works  of 
the  creation,  that  juftly  deferves  the  great- 
efl  admiration  and  praife  ;  that  among  fo  many 
immenfe,  moving  malles,  they  fhould  all  ob- 
ferve  their  due  bounds,  keep  the  mod:  proper 
.paths  appointed  for  their  convenience  and 
good,  and  at  all  times  anfw^er  the  great  ends 
to  which  they  mini  Per  in  the  creation.  Par¬ 
ticularly  that  the  habitable  globes  fhould  al¬ 
ways  remain  at  fuch  due  didances,  and  move 
in  fuch  proper  orbits,  as  are  bed;  for  them* 
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And  that  the  Comets  too,  flioulcf  at  the  fame 
time  pafs  in  paths  utterly  different,  but  yet 
fuch,  in  all  probability,  as  may  render  them 
alfo  of  very  great  ufe  to  fome  or  other  parts 
of  the  world  ;  whether  we  look  upon  them  as 
places  of  torment  (as  hath  been  faid)  or  bo-N 
dies  appointed  for  the  refreshment  and  recruit 
of  the  fun,  or  any  of  his  Planets,  as  Sir 
Ifaac  Newton  conjecture th  in  his  Princlp .  L. 
3.  Prop.  41  &  42. 

And  now  from  the  confideration  of  what  I 
have  fhewn  in  this  fixth  Book,  to  be  either 
highly  probable,  or  very  certain,  concerning 
gravity ,  we  have  another  manifest  demonfira- 
tion  of  the  infinite  CREATOR’S  wifdom  and 
care,  and  another  cogent  argument  to  excite 
the  highefl  veneration  and  praife  in  his  crea¬ 
tures. 
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Of  the  Provifion  made  for  Light  and  Heat 
throughout  the  Universe. 

Chap.  I. 

Of  the  Light  and  Heat  of  the  fixt  Stars  and 

s  u"n. 

A  S  light  and  heat  are  two  of  the  mold  ufe* 
1  %  ful  things  in  the  univerfe,  fo  the  infi* 
nitely  wife  and  kind  CREATOR  hath  made 
an  excellent  provifion  for  thefe  things ;  in  all 
probability,  for  every  globe  throughout  the 
univerfe,  but  particularly  for  thofe  of  our  own 
fyflem.  For  it  is  very  manifeft,  that  every 
globe  we  fee,  doth  fhine  with  its  own  native, 
or  with  borrowed  light.  Even  all  thofe  ini- 
menfc  bodies  at  the  greateft  diflance  from  us, 
the  fixt  ftars,  which  I  have  before  faid,  are 
probably  fo  many  funs,  it  is  light  they  mani- 
feflly  dart  as  far  as  to  our  fo  diflant  globe,  as 
well  as  what  they  emit  for  the  enlightening, 
warming,  and  cherifliing  their  own  refpe&ive 
Planets. 
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But  1  /Ball  forbear  to  launch  out  into  thofe 
conjectural  matters,  and  fhall  come  nearer 
home,  into  our  own  fyftem,  where  we  have 
enough  to  entertain  our  eye,  to  captivate  our 
thoughts,  and  to  excite  our  higheft  admiration 
of  thefe  magnificent  works  of  God  ;  whether 
we  furvey  the  great  fountain  it  felf  of  our  light 
and  heat,  die  Sun,  its  due  pofition,  and  its 
wonderful  ufe  to  its  Planets  ;  and  the  incom¬ 
parable  provifions  that  are  made  to  fupply  its 
abfence  and  greater  diflances  from  them. 

And  in  the  firft  place,  as  to  the  Sun  it  felf; 
what  power  is  there  that  the  moft  extravagant 
fancy  can  imagine  to  it  felf,  that  could  ever 
be  able  to  make  fo  prodigious  a  mafs  of  fire  as 
the  Sun  is,  but  only  the  power  of  God's  Al¬ 
mighty  hand  ?  A  body  of  fo  immenfe  a  bulk,  as 
I  have  fhewn  it  is,  and  of  fuch  an  exceflive 
heat,  that  no  greater  a  number  of  its  rays, 
than  what  fall  within  the  compafs  of  a  two  or 
three  inch  burning  glafs,  fhall  actually  burn  ; 
and  what  fall  within  the  compafs  of  not  many 
feet,  fhall  far  exceed  the  flrongeft  culinary 
fire  in  the  earth  :  As  is  manifeft  from  its  almofl 
inffantaneous  burning  and  vitrifying  the  moft 
obdurate,  incombuftible  bodies,  fuch  as  not  on¬ 
ly  green  wcod,  and  white  bodies,  but  alio 
{tones,  bricks,  metals,  yea  gold  it  felf  (the 
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hardeft  of  all  metals  to  be  wrought  upon  by 
fire)  which  yet  is  melted  down  in  a  few  mi¬ 
nutes  (a) 

Thus  the  infinite  power  and  wifdom  of 
GOD.,  appear  in  the  appointment  and  make 
of  that  immenfe  body  of  fire,  the  Sun  ;  a  mafs 
wonderful,  and  worthy  of  its  Maker,  whether 
we  confider  its  immenfity,  its  excelfive  heat, 
or  its  abfolute  necefiity,  and  great  ufe  to  us, 
and  to  all  the  reft  of  its  fyftem.  But  we  fhall 

(a)  The  famous  burning  Concave  at  Lyons ,  of  30  in¬ 
ches  Diameter ,  and  others  in  France  and  Germany ,  of 
greater  breadths ,  have  been  celebrated  for  their  feats  in 
burning }  calcining  and  vitrifying ,  both  metallic  and  other 
bodies.  But  I  qucflion  whether  any  of  them  have  come 
up  to  the  Burning  -  Injlrument  contrived  by  and  made  for 
Sir  Ijaac  Newton ,  and  by  him  prejented  to  the  Royal  So¬ 
ciety.  It  confijis  of  7  concave  foiled  glaffes,  each  of 
them  1  2  inches  diameter ,  which  are  all  Jo  placed ,  as  to 
have  their  Foci  concur  in  one  point.  By  which  means  the 
heat  is  fo  increajed ,  as  in  a  Jurprifing  manner ,  to  per~ 
form  the  feats  here  mentioned ,  and  many  others  Jurpajfmg 
them. 

Having  mentioned  thefe  Burning  Concaves ,  it  may  be 
of  ufe  on  fever al  occafions ,  and  particular  ly  for  the  cheap 
trying  of  experiments ,  to  take  notice  of  what  was  related 
to  me  by  a  Perfon  of  very  high  Quality  :  Who  doing  me 
the  honour  to  talk  with  me  about  fuch  Concaves,  told  mey 
that  in  Germany  one  Air.  Czhernhaufen ,  a  Silefan  Gen¬ 
tleman,  made  divers  very  large  Concaves  with  Paf/e • 
board ;  which  were  covered  over  with  a  kind  of  Pa  fie  or 
Foil,  that  ftrongly  refictted  the  Sun's  Rays.  But  what 
their  power  was,  he  did  not  fee. 
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find  yet  farther  evidences  of  the  great  CREA¬ 
TOR'S  work  in  the  following  chapter. 

C  H  A  p„  II. 

Of  the  due  Pofiticn  and  P)ijlance  of  the  Sun 

and  its  Planets . 

AS  the  infinite  power  and  wifdotn  of  God 
appears  in  the  appointment  and  make 
of  the  Sun,  according  to  the  proceeding  chap¬ 
ter  ;  lo  in  this  I  Ilia  11  dcmonfirate  the  fame* 
from  the  due  pohtion  of  the  Sun  among  his 
Planets,  and  his  due  diftance  from  each  of 
them. 

Now  here  we  may  take  it  for  granted,  that 
the  Sun  is  the  fountain  of  the  light  and  heat 
of  all  the  Planets,  not  only  of  the  earth,  but 
of  the  other  Planets,  that  move  either  about 
the  Sun,  or  the  earth.  But  whether  the  Sun 
be  placed  in  the  center  of  its  fyftem,  or  the 
earth  be  fo,  is  of  no  great  confequence  here  to 
I  enquire.  But  1  have  all  along  luppofed  the 
former  to  be  the  moft  probable  hypothefis, 
and  it  feems  to  be  fiill  more  fo,  from  the  con- 
fideration  we  are  now  upon,  concerning  the 
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community  of  its  light  and  heat  to  all  the 
Planets.  For  fince  it  is  manifefl,  that  what 
light  and  heat  the  Planets  have,  they  receive 
from  the  Sun,  it  is  far  more  likely  that  this 
their  fountain  of  light,  and  heat,  is  placed  in 
the  common  center  of  them,  and  that  they 
move  round  about  it  rather  than  it  about 
them. 

But  be  it  fo,  or  not  fo,  it  is  however  very 
certain, that  all  the  Planets  are  placed  at  fuch  a 
due  and  proper  diflance.  from  the  Sun,  that 
they  receive  the  beneficial  rays  thereof , in  a  due 
manner  and  proportion.  There  is  no  great 
reafon  to  doubt  of  this,  among  the  Planets 
that  are  at  greater  or  Idler  diflances  from  the 

O 

Sun  than  we,  bccaule  we  find  a  noble  and 
foie mn  apparatus,  anfwerable  to  their  di fian¬ 
ces  from  the  Sun;  which  I  intend  to  fpeakof 
hereafter.  But  as  for  our  own  terraqueous 
globe,  we  have  fufficient  fignals  of  the  great 
care  and  counfel,  that  have  been  ufed  in  the 
due  pofition,  and  diflance  thereof  from  the 
Sun.  For  as  to  its  pofition  to  the  Sun,  I  have 
heretofore  fhewn,th.at  by  the  inclination  of  its 
axis,  and  its  diurnal  and  periodical  revolutions, 
all  parts  have  a  due  fhare-  of  light  and  heat. 
And  as  for  its  diflance,  it  is  fuch,  as  not  on¬ 
ly  prevents  the  danger  of  its  interfering  with 
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the  other  globes,  as  I  have  formerly  obferv- 
ed,but  alfo  it  is  duly  adjufted  to  the  dcnfity  of 
the  earth  and  waters,  and  to  the  make  and  tem¬ 
per  of  our  bodies,  and  of  all  other  things  here 
below.  Had  we  been  much  nearer  the  Sun,  our 
world  would  have  been  burnt  up,  and  wafted; 
the  waters, in  the  fir  ft  place,  would  have  all  been 
turned  into  vapours,  and  dried  up ;  vegetation 
have  foon  ceafed,  and  all  things  would  have 
foon  been  wafted,  if  not  burnt  and  confirmed. 
Or  had  we  been  not  at  fo  very  great  a  diftance, 
but  only  a  little  nearer  the  Sun,  than  now  we 
are,  as  fuppofe  a  fewthoufand  of  miles,  ftill 
the  heat  would  be  as  the  fquare  of  the  (a) 
diftance ;  and  confequently  too  great,  if  not 
for  the  Polar,  yet  for  the  Equatorial  parts. 
And  on  the  contrary,  had  we  been  fet  at  a 
greater  diftance  from  the  Sun,  fo  would  the 
Sun's  heat  have  been  abated,  in  proportion  to 
the  fquare  of  that  diftance.  And  in  this  cafe 
if  the  diftance  had  been  very  great,  we  and 
all  things  muft  have  been  perpetually  frozen 
up  ;  or  if  it  had  been  not  fo  great,  the  world 
would  have  fuffered  by  cold,  the  Polar  at 
leaft,  if  the  Equatorial  parts  could  have  efi 
caped. 

K2 

(  a )  Newton,  Prlnclp ,  p.  466. 
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And  in  this  cafe,  when  our  globe  fhould 
thus  be  parched  up  with  everlafting  heat,  or 
be  everlaftingly  frozen  with  exceffive  cold  ; 
i ahead  of  an  habitable,  pleafant,  and  comfor¬ 
table  world,  it  muft  become  a  defart,  a  place 
of  irkfomnefs,  mifery,  and  ever! ailing  punifh- 
ment.  But  the  great  CREAT OR  having  fo 
wifely,  and  indulgently,  ordered  the  diftance 
between  the  earth  and  Sun,  the  Sun’s  light  and 
heat  are  incomparably  accommodated  to  the 
ftate  and  temper  of  all  things  here  below,  and 
our  world  is  well  fitted  for  habitation,  well 
provided  with  every  thing  that  may  minifter 
to  the  fupport,  the  comfort  and  pleafure  of  its 
inhabitants.  By  thofe  indulgent  rays,  all 
things  are  enlightened,  and  we,  and  all  the 
reft  of  the  animal  kingdom,  are  enabled  to 
difpatch  our  bufincfs,  to  feek  and  provide  our 
food,  and  to  pafs  from  place  to  place,  as  our 
occafion  or  pleafure  lead  us.  By  its  cheri'fh- 
ing  beams  all  things  are  warmed  and  comfor¬ 
ted,  vapours,,  in  fome  meafure,  made  to  rife 
for  the  forming  of  clouds  and  rain ;  trees 
and  plants  are  enabled  thereby  to  put  on 
their  verdure  and  gaiety,  and  to  yield  us  the 
benefit  and  pleafure  of  their  grain  and  fruit. 
By  the  prefence  of  this  great  fountain  of  light 
and  heat,  we  and  even  nature  too,  is  awake 
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and  excited ;  and  by  its  ab fence,  grows  tor¬ 
pid  and  dull  :  Its  abfence  by  night,  difpofes 
us  to  reft  and  fleep ;  and  even  vegetables  too 
fhut  up  their  flowers  then  (b),  and  in  a  man¬ 
ner  betake  themfelves  to  reft:.  And  its  ab- 
fence  in  winter,  how  doth  it  change  the  whole 
face  of  nature,  diveft  vegetables  of  their  gay 
attire,  force  animals  to  places  of  fhelter  and 
fafeguard,  and  give  an  afpeft  of  melancholy 
and  horror  to  all  things  ! 

Thus  it  is  manifeft  how  wifely  and  indul¬ 
gently  the  great  CREA  FOR  hath  provided 
for  the  good  of  our  planet,  by  fo  critically 
adjufting  its  pofition  to,  and  its  diftance  from 
the  Sun,  to  the  Rate  and  temper  of  it,  and 
all  things  thereon.  And  although  the  reft  of 
the  planets  encompading  the  Sun,  are  fome 
©f  them  near  to,  fome  of  them  farther  from  it, 
yet  there  is  no  great  queftion  to  be  made,  but 
the  fame  wife  Contriver  hath  made  as  good  a 
provifion  for  them  as  for  us,  either  by  con- 
tempering  their  denfity  to  their  diftance  from 
the  Sun,  or  by  fome  other  the  wifefl  and  beft 
courfe ;  as  we  have  very  juft  reafon  to  fuft 
peft,  from  that  grand  and  folemn  apparatus 


(b)  See  Phy/ico-ThtoL  Book  10.  N.  14, 
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1  fhall  fpeak  of,  of  fecondary  planets.  Which 
leads  me  to  conflder  the  provifions  made  for 
the  fupply  of  the  Sun’s  abfence,  and  its  great¬ 
er  difance. 


Chap.  III. 

The  Neceffity  of  Light,  and  the  provifion  for 
it  by  the  +Atmofphere. 

■sf 

BEfore  X  come  to  the  other  planets,  it 
will  be  convenient  to  coiffider  how  the 
Sun’s  abfence  is  fupplied  here  upon  the  earth,, 
as  alfo,probably,how  it  is  fupplied  in  her  con¬ 
comitant  the  Moon. 

And  firft  as  to  the  earth.  Of  fueh  abfo- 
Xute  neceffity  is  light,  (not  to  mention  heat) 
that  our  world  could  not  well  be  in  the  leaf; 
utterly  without  it,  becaufe  if  there  fhould  be 
utter,  abfolute  darknefs  (befides  the  great  in- 
conveniencies  it  might  bring  to  vegetables, 
minerals,  and  every  other  fuch  like  part  of 
the  creation,  befides  this  X  fay)  it  would  cer¬ 
tainly  put  animals  under  an  abfolute  incapaci¬ 
ty  of  performing  their  mod  necefary  bufinefs, 
and  a  cling  in  that  office  which  the  Divine  Pro¬ 
vidence  hath  appointed  them,  although  of 
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greated  ufe  to  themfelves,  or  the  reft  of  the 
world.  Men,  for  indance,  whofe  bufinefs 
and  occafions  oftentimes  neceffitate  them  to 
borrow  a  part  of  the  night ;  and  all  other  ani¬ 
mals,  particularly  fuch  whofe  fafety,  or  tem- 
'  per,  or  conditution  of  parts  (as  of  their  eye, 
for  indance,  or  fame  other  parts)  confine 
them  to  their  dens,  and  places  of  retirement 
and  red  by  day,  and  are  therefore  in  courfe 
compelled  to  feek  their  food  , and  wander  about 
on  their  mod  neccdary  occafions  of  life  by 
night ;  all  thefe,  1  fay,  would  at  once  be  cut 
off  from  one  of  the  grand  benefits  of  life, 
from  acding  that  part  they  bear  in  the  creati¬ 
on,  during  fuch  time  as  they  fhould  be  put 
into  abfolute  darknefs.  But  to  prevent  this, 
the  infinitely  wife  Contriver  of  the  world  hath 
made  divers  admirable  provifions,  both  in  our 
own,  and  the  other  planets  too.  One  provh 
fion  which  he  hath  made  in  our  own  globe, 
and  I  might  add  that  of  the  Moon  alfo,  is  by 
encompaffing  both  with  an  atmofphere  (a), 

(a)  Mr.  Hxlygens  in  his  Cofmotheor.  p.  115  concludes, 
the  Wo  on  to  have  no  air  or  atmofphere becaufe  we  fee 
its  limb  fo  clearly  and  accurately  defined ,  and  becaufe  he 
thought  there  are  no  feas  or  rivers  in  the  Moon ,  But 
he  was  mijlaken  both  in  his  conclufion  and  part  of  his  pre- 
mi  fes.  For  in  the  Solar  Eclipfe  May  i.  1706,  which 
*  in  Switzerland  was  total ,  they  could  manifefily  perceive 
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which  among  other  grand  ufes,  minifters  very 
much  to  the  propagation  of  light,  partly  by 
refle&ing  the  rays  of  light  to  our  eyes,  and 
partly  by  refracting  them,  fo  as  to  make  them 
vifible  and  ufeful  to  us,  when  otherwife  they 
would  not  appear.  Hence  that  whitenefs  and 
brightnefs  (b)  obfervable  in  the  air  by  day  j 
and  hence  the  twi-light,  when  the  Sun  is  hid- 
den  under  the  horizon.  The  like  to  which 
is  obfervable  in  the  Moon  aifo,  in  that  fecon- 
dary,  nifty  light  which  is  keen  in  her  eclipfes, 
and  before  and  after  her  quarters. 

jk. 

the  Moon's  atmofphere ,  at  may  be  fecn  in  the  accounts 
given  in  Phi- of  TranJ.  No .  306.  And fince  that ,  in 
1 the  baft  total  Eclipfe  of  the  Sun ,  April  22.  1  7  1  5-  the 
Moon's  atmofphere  was  very  difcernible ,  appearing  in 
the t  form  of  a  curious  ring  of  vapours  encompaf'mg  the 
Moon  ail  the  time  of  total  Aar  knefs.  Of  which  fee  the 
accounts ,  in  the  PhiloJ,  Tranf  and  Mr.  Whip  on's* 

(b)  See  Phyfico-Theol?  B.  1.  G,  1.  Note  12 . 


a 
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Chap.  IV. 

VThe  great  Ufefulnefs  of  the  Moon ,  and  the 
mutual  beneficial  Returns  which  the  Globes 
make  to  one  another . 

HAving  fhewn  the  abfolute  neceffity 
of  light,  and  the  fupply  thereof  by 
atmofpheres ;  let  us  next  fpeak  of  the  prin¬ 
cipal  provifion  made  for  that,  and  for  fupply- 
ing  the  Sun’s  abfence,  and  that  is  by  the  Moon 
and  Stars ,  which  as  Mofes  faith  (a)  rule  the 
night ,  as  the  greater  light ,  the  Sun,  doth  rule 
the  day.  What  influences  thefe  celeftial  bo¬ 
dies  may  have  here  below,  in  the  bodies  of 
men,  and  other  animals,  or  among  vegetables, 
foflils,  or  in  any  of  the  grand  works  of  Na¬ 
ture,  is  hard  to  determine,  although  vainly 
pretended  unto  by  the  judicial  Aftrologers  : 
but  yet  fbme  things  there  are,  whole  periods 
k  and  criles  fo  ftri&lyobferve  the  courfes  of  the 
Sun,  efpecially  of  the  Moon,  that  on  the  o- 
ther  hand,  it  is  hard  to  deny  the  influences  of 
thefe  bodies  here  below.  The  tides  particu¬ 
larly  have  all  along  fo  conftantly  obferved  the 


(a)  Gen.  i.  1 6. 
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courfesof  the  Moon,  that  in  ail  ages  they  have 
been  fufpe&ed  to  be  caufed  and  governed  by 
that  planet :  and  if  the  (lories  of  Pliny  (b). 
An  (lode,  and  others  of  the  ancients  be  true, 
it  is  by  her  influence,  that  the  bodies  of  oyflers 
and  other  fhelhnfli  are  increafed  and  dimini  (hed; 
that  the  mafs  of  man’s  blood  is  fo  aifo  ;  that 
the  humours  are  refolved  and  attra&ed,  that 
the  dead  bodies  of  beads  are  corrupted  ;  that 
all  animals  expire  at  the  time  of  ebb,  paiti- 
cularly  man;  that  the  fea  purgeth  it  felf  of 
filth  every  full-moon  which  gave  occafion  to 
the  fable  of  the  Sun’s  having  his  flahle  about 
Mejjina  and  Mllazzo ;  and  divers  other  fuch 
like  conceits,  which  ihofe  authors  name,  too 
many,  and  too  improbable,  to  deferve  to  be 
reckoned  up  in  this  place. 

But  whatever  influences  the  Moon  may  have 
upon  things  here  below,  whatever  her  concern 
may  be  in  any  tranfaflion  of  nature,  or  any 
other  office  of  the  creation,  it  is  however  very 
certain  that  her  Light ,  Ecllpfes,  Monthly  Re * 
volutions ,  and  Latitude ,  or  vagarious  towards 
our  poles;  are  of  great  ufe  to  us. 

By  her  fight,  to  which  1  may  add  that  of 
th eflars,  we  and  the  reft  of  the  creatures  are 

(b)  Plin.  Nat.  Hip.  /.  2.  c.  41,  98,  99,  ioi. 
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able  to  protract  our  day  at  plea  fare,  to  go 
hither  and  thither,  as  our  occafions  call,  and 
to  di  (patch  many  of  our  a  hairs  by  night,  or 
to  betake  onrfelves  to  repofe  and  reft,  to 
which,  according  to  Pliny  (c),  the  Moon  doth 
naturally  incline  us. 

As  to  the  Eclipfes,  whether  of  Sun  or  Moon, 
they  have  their  excellent  ufes  too.  Theaftro* 
nomer  applies  them  to  conuderable  fervices  in 
his  way ;  and  the  geographer  makes  them  no 
lefs  ufeful  in  his ;  the  chronologer  is  enabled  by 
them  to  amend  his  counts  of  time,  even  of 
the  moft  ancient  days,  and  (o  down  through 
all  ages;  and  the  mariner  too  can  make  them 
ferviceable  to  his  purpofe,  to  d  if  cover  his 
longitude,  to  correft  his  account  at  fea,  and 

O 

thereby-  make  him  (elf  more  fecure  and  fafe 
in  the  untrodden  paths  of  the  deep. 

So  for  the  Monthly  Revolutions  of  the 
Moon,  befides  the  ufes  they  have  in  the  daily 
variations  of  the  tides,  and  perhaps  caufing 
fome  fuch  revolutions  too  in  the  humours  and 
bodies  of  animals,  and  in  the  works  of  nature; 
befides  this  i  fay,  they  are  manifeftly  of  ex- 

(c)  Ferunt  Lunae  foemineum  ac  molle  Sidus,  atque 
nodturnum,  folvere  humorem,  et  trahere,  non  au Ferre. 

Id  manifeftum  effe  quod - Somno  fopitis  torporcm 

contradtura  in  caput  reyocet.  Plin.  L.  2.  cap.  101, 
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cellent  ufe  in  the  divifions  of  time,  in  mea- 
faring  out  our  months,  as  the  Sun  doth  our 
days  and  years,  according  to  that  appoint¬ 
ment  of  the  Creator.  Gen.  i.  14.  And 
n  God  (aid,  let  there  be  lights  in  the  firma- 
“  ment  of  the  heaven,  to  divide  the  day  from 
“  the  night;  and  let  them  be  for  figns,  and 
“  for  feafons,  and  for  days  and  for  years.” 

And  laftly  as  to  the  Lunar  Latitude ,  or 
progrelles  towards  our  poles,  befides  the  ufe 
hereof  to  the  preventing  the  too  frequent  E- 
clipfes  of  the  Sun  and  Moon,  thofe  vagations 
are  of  great  ule  to  the  polar  parts  of  the  world, 
in  affording  them  a  longer,  as  -alfo  a  flronger 
and  better  light,  than  if  the  rays  fell  more 
oblique  :  which  mud  needs  be  a  very  great 
comfort,  and  of  wonderful  fervice  to  the  inha¬ 
bitants  of  thofe  forlorn  parts,  in  their  long  and 
tedious  nights,  of  (ome  days,  yea  fome  months 
lengths :  to  men,  to  enable  them  to  difpatch 
fuch  of  their  affairs  as  are  of  perpetual  and 
conftant  neceflity ;  and  to  other  animals  of  the 
air,  land,  or  waters,  to  enable  them,  with 
greater  eafe  and  pleafurc,  to  get  their  food, 
and  pafs  where  their  pleafure  leads  them. 

Thus  the  great  CREATOR  hath  made  the 
Moon  to  be  of  admirable  ufe  to  our  earth.  And 

A 

fo  wifely  hath  he  contrived  h is  works,  that 
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they  are  mutually  lerviceable  to  one  another, 
fo  that  what  good  fervices  one  doth,  the  other 
as  readily  returned!  again.  Thus  as  the  Moon 

a  Moon  to  us,  fo  the  earth  is  with  great  rea- 
fon  concluded  by  the  philofophers,  to  be  a 
Moon  to  the  Moon  ;  not  indeed  a  fecondary 
planet  moving  periodically  about  her,  but 
fuch  a  planet,  as  refle&s  the  light  of  the  Sun 
to  her,  and  perhaps  makes  fuch  like  returns  of 
influx,  as  I  faid  the  earth  receives  from  her. 
For  it  is  not  to  be  doubted,  if  the  earth  re- 
fle£b  light,  and  gravitates  to  the  Moon,  as 
well  as  the  Moon  to  the  earth  (which  is  high*' 
ly  probable)  but  that  there  is  a  mutual  inter- 
courfe,  and  return  of  their  influences  and  good 
offices.  And  this  is  dill  more  probable  from 
the  likenefs  difcernible  between  the  earth  and 
the  Moon,  which  is  a  drong  prefumption  that 
the  Moon  may  have  the  fame  occafions  for  the 
earth,  as  the  earth  for  her.  For  that  die  is 
an  opake  body,  and  that  her  furface  is  covered 
in  fome  meafure  with  hills  and  valleys,  is  ma- 
nifed  beyond  all  doubt  to  our  eye  (d)  as  I  faid 
before :  And  that  die  hath  an  atmofphere,  is 

L 

(d)  See  Book  5.  Chap.  2.  Note  cQ 
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what  hath  been  not  long  fince  (e)  difcovered  : 
And  that  there  are  laro;e  oceans  and  collections 
of  water  is  what  I  have  before  made  probable 
(f).  And  therefore  agreeing  thus  in  conAituti- 
on  and  make,  their  occaflons  for,  and  influences 


upon  each  other  are  in  all  probability  mutual, 
and  much  the  fame. 

And  after  this  manner  the  infinitely  wife 
Contriver  of  the  univerfe  feems  to  have  tranf 
acled  throughout  that  immenfe  fpace,  by  mak¬ 
ing  all  the  feveral  globes  ufeful  to  one  ano¬ 
ther.  Thus  all  the  Planets  of  our  folar  fyf 
tem  are  ofconfiderable  ufe  to  us,  all  of  them 
reflect  light  unto  us,  and  fome  of  them  a  light 
fo  bright  and  ftrong  (as  particularly  Venus  and 
‘Jupiter)  that  they  are  a  good  fupply  of  the 
Moon’s  abfence  in  the  night,  as  well  as  the 
Sun’s.  Nay  the  very  fecondaries  (which  I 
fliall  fhew  are  of  greater  ufe  to  their  primary 
Planets)  have  their  ufes  too  amongA  us;  not 
only  as  being  evident  demonArations  of  the 
great  works  of  God,  but  alio  in  miniftring  to 
the  difeovery  of  the  longitude  of  the  moA  difl 
tant  places  upon  the  earth.  So  for  the  fixt 
flars}  which  I  have  before  fhewn  to  be  (pro¬ 
bably)  fo  many  Suns,  miniAring  to  as  many 


(e)  See  before,  Chap .  3.  Note  a. 

(f)  Bock  5.  Ch.  4.  Note-  a,  as  alfo  the  Preface, 
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fyftems  of  the  Planets;  it  is  certain  they  are 
of  great  life  to  us  in  fupplying  the  abfence  of 
the  Sun  and  Moon  by  night.  And  there  is 
no  great  doubt  to  be  made,  but  that  the  like 
returns  are  made  to  them,  and  their  fyftems 
by  our  Sun.  So  that  here  we  have  an  admirable 
oeconomy  obfervable  throughout  all  the  vifible 
regions  of  the  univerfe,  in  the  mutual  aflift- 
ances,  and  returns,  which  one  globe  affords 
the  other,  even  at  the  greateft  diftance. 

Chap  V. 

Of  the  Moons,  or  fecondary  Planets  in  gene* 
ral,  which  are  ohferved  about  fame  of  the 

I  \ 

primary  Planets. 

I  ^ 

Having  taken  a  view  of  the  methods 
which  are  ufed  for  the  accommodating 
the  earth  with  light  and  hear,  let  us  caft  our 
eye  to  the  reft  of  our  Solar  fy ft  cm,  and  ex¬ 
amine  whether  any  thing  of  the  like  kind  is 
to  be  found  there.  And  here  we  fhall  find 
a  no  lefs  admirable  fcene  of  the  great  CREA¬ 
TOR’S  care  and  wifdom,  than  wedifcovered 
in  the  earth  and  Moon.  In  Mars  indeed,  wc 

L  2 
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can  difcern  a  great  fimilitude  with  the  earth, 
in  its  opacity  and  fpots,  but  we  have  not  yet 
been  able  to  perceive  any  attendance  of  Moons,  . 
as  in  the  other  fuperior  Planets ;  not  fo  much 
probably  becaufe  there  are  none,  but  becaufe 
they  are  fmall,  or  they  reflect  a  weak  light  and 
are  at  a  great  diftance  from  us,  and  as  for  Ve¬ 
nus  and  Mercury ,  there  may  be  no  occafion 
for  any  attendants,  by  reafon  of  their  proxi¬ 
mity  to  the  Sun.  But  in  the  two  higheft, 
or  more  dihant  Planets,  Jupiter  and  Saturn , 
we  have  a  very  noble,  and  entertaining  fcene 
of  the  CREATORS  glory.  For  whereas 
thofe  two  Planets  are  at  a  much  greater  dif 
tance,  than  any  of  the  other  Planets,  from 
their  fountain  of  light  and  heat,  the  Sun;  and 
as  confequently  their  heat  and  light  are  abated 
in  proportion  to  the  fquare  of  their  difiances ; 
fo  to  make  them  amends,  they  are  furrouhd- 
ed  with  a  more  grand  retinue,  of  fecondary 
Planets,  or  Moons;  Jupiter  with  four,  Sa¬ 
turn  with  five,  as  it  is  imagined,  and  probably 
more  (a). 

(a)  Mr.  Huygens  in  his  Cofmotheor .  p.  99.  gives 
this  account  of  the  difcovery  of  the  Satellites  of  Jupiter 
and  Saturn ,  That  it  is  well  known  the  difcovery  of 
the  Circumjovials  is  owing  to  Galilaeo  ;  that  the  bright-* 
eft,  and  the  uttermoft  Circumfaturnial  he  happened  to 
fee  with  a  12  foot  glafs  in  the  year  1665  ;  that  the 
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And  an  admirable  remedy  this  is,  not  on-  * 
ly  for  the  great  diftance  of  thefe  two  Planets 
from  the  Sun,  but  alfo  for  the  tardily  of  the 
periodick  motion  in  their  refpe&ive  orbits. 
For  whereas  Saturn  revolves  round  the  Sun 
but  once  in  near  thirty  years,  and  Jupiter 
but  once  in  near  twelve,  it  comes  to  pafs  that 
the  places  near  the  two  poles  of  thofe  Planets, 
have  a  night  of  near  fifteen  years  in  Saturn , 
and  fix  in  Jupiter ,  fuppofing  their  axes  in¬ 
clined  to  the  planes  of  their  orbits^  as  it  is 
in  our  own  globe.  But  fuppofing  (as  it  is 
imagined)  that  their  axes  are  not  fo  much  in¬ 
clined,  and  that  their  days  and  nights,  their 
winters  and  fummers,  are  nearly  equal;  in  this 
refpeft,  the  cafe  would  be  worfe  than  in  the 
long  nights,  in  the  other  cafe:  but  in  both 

reft  are  owing  to  Caffini,  who  firft  faw  them  with  a 
glafs  of  Campani’s  grinding,  of  36  feet,  and  after¬ 
wards  with  one  of  as  many  feet  above  an  hundred. 
That  the  third  and  fifth,  Caffini  fhewed  him  in  1672. 
and  afterwards  oftner.  That  Caffini  acquainted  him, 
by  letter  afterwards,  with  his  difcovery  of  the  firft 
and  fecond  in  1684.  That  the  two  laft  are  not  eafi- 
ly  difcerned,  and  he  cannot  fay  he  ever  faw  them* 
That  befides  thefe  five,  he  fufpe&s  there  may  be  one 
or  more  lye  concealed.  Of  which  fee  Chap.  7.  fol¬ 
lowing. 

l  a 
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cafes,  the  polar  parts  of  both  thofe  Planets, 
would  be  difmal  regions  of  darknefs,  when 
fo  long  detained  from  the  kindly  vifits  of  the 
Sun.  But  an  admirable  remedy  is  found,  and 
a  glorious  fcene  of  the  great  CREATOR’S 
works  appears  therein,  as  will  be  manifeft  by 
confidering  particulars  in  each  cf  thofe  two 
fuperior  Planets. 

Chap.  VI. 

Of  Jupiter  s  Moons,  ‘Days,  and  Seafons , 

IN  fpeaking  concerning  the  fuperior  Planets 
in  particular,  I  fhall  begin  with  Jupiter , 
The  diftance  of  this  Planet  from  the  Sun,  is 
reckoned  to  be  343  millions  of  miles  farther 
from  the  Sun  than  we  are ;  and  by  that  means, 
the  Sun’s  light  and  heat  are  27  times  lefs  there 
than  with  us,  and  its  apparent  diameter,  five 
times  lefs  (b).  And  confidering  how  vail  a 
globe  Jupiter  is,  having  its  fuperficies  100 
times,  yea,  (according  to  Mr.  Huygens’  com¬ 
putations)  400  times  bigger  than  that  of  the 
* 

(b)  Gregorii  Hflron.  L.  6.  Prop .  5.  Mr.  Huygens 
makes  the  light  and  heat  but  25  times  lefs ,  and  the 
apparent  diameter  5  times,  Cojmoth .  p.  103. 
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earth ;  in  this  cafe,  what  a  va ft  tracfh  of  that 
globe  mud  needs  lie  in  profound  darknefs, 
and  defolation,  had  no  remedy  been  pro¬ 
vided  !  But  there  are  divers  provided.  One 
is  by  the  frequent  rotations  of  Jupiter  round 
his  own  axis;  which  being  performed  in  lefs 
than  to  hours,  it  comes  to  pafs,  that  what  is 
wanting  in  the  ftrength,  and  degree  of  light 
and  heat,  is  compenfated  by  the  frequent  re' 
turns  thereof. 

The  other  remedy  is  by  the  increafe  of  the 
number  of  Moons  about  Jupiter ,  who  is  at¬ 
tended  (as  I  faid)  with  four,  as  we  who  are 
nearer  the  Sun,  are  with  one.  Concerning 
which  thefe  four  things  are  remarkable. 

1.  Their  bulk,  which  in  all  probability^ 
is  not  in  any  of  them  lefs  than  our  earth,  as 
the  mod  ingenious  Mr.  Huygens  concludes  (c) 
from  their  fhade  upon  Jupiter's  di/k.  By 
which  partly  it  is  that, 

2.  They  reded  fo  drong,  bride,  and  vivid 
a  light,  as  appears  very  illudrious,  and  en¬ 
tertaining,  even  to  us  at  fo  great  a  didance 
from  it:  Which  cannot  but  be  very  pleadng 
and  comfortable  to  that  Planet :  Beddes  the  no 
lefs  beneficial  and  friendly  influences  convey* 
ed  therewith  at  the  fame  time. 


(c)  Cofmotheor.  p.  ioi. 
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3 .  Their  due  didances  from  Jupiter ,  and 
from  one  another;  and  their  agreeable  perio- 
dick  revolutions,  which  I  have  formerly  ob- 
ferved  (d)  to  be  in  the  moft  exa<d  mathematical 
proportions.  By  the  firft  of  thefe,  thofe  Satel¬ 
lites  efcape  all  difagreeable  concourfes,  and 
violent  oppofitions,  and,  in  the  mod  kindly 
manner,  fend  their  influx  to  the  Planet  they 
wait  upon:  And  by  the  latter,  they  are 
perpetually  carrying  about  their  light,  and  o- 
ther  benefits  from  place  to  place.  For  by  the 
motion  of  the  innermod,  round  once  in  lefs 
than  two  days;  of  the  next  in  about  3  —  days  ; 
of  the  third  in  fomewhat  above  a  week ;  and 
of  the  outernlod  in  near  1 7  days :  By  thefe 
means,  I  fay,  it  happens  very  feldom  that 
any  part  of  Jupiter  is  at  any  time  without  the 
prefence  and  attendance  of  one  or  more  of 
thofe  fatelJites ;  but  one  is  vifiting  one  part, 
whild  another  is  attending  another,  and  ano¬ 
ther  another  part,  and  Jupiter  himfelf  making 
fpeedy  returns  and  revolutions  all  the  while. 

4.  The  laft thing  remarkableis  the  latitudes 
of  Jupiter's  Moons,  or  their  progrefles  to¬ 
wards  his  poles,  which  are  in  a  due  proporti¬ 
on  to  their  didances  and  periods :  as  I  have 
before  fliewn,  B.  4.  C. 

(4)  Book  4.  Chap.  4. 
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And  as  the  latitudes  of  thefe  fatellites  differ, 
according  to  their  diflances  and  periods ;  fo  a- 
nother  remarkable  thing  therein,  is,  that  they 
fliift  their  latitudes  in  longer  or  fhorter  times, 
according  as  their  latitudes,  or  vagations  to¬ 
wards  the  polar  parts  of  Jupiter ,  are  greater 
or  Idler.  By  which  means,  fome  are  making 
their  progredes  towards  Jupiter' s  poles  one 
way,  whilfl  fome  are  wandering  the  other  wray, 
and  fome  are  flaying  there  a  longer  time,  and 
fome  a  Idler  and  Idler  time.  By  which  qua¬ 
druple  variety  of  latitudes,  and  perpetual  chang¬ 
es  of  it,  itcomes  to  pafs,  that  thole  large  rra&s 
towards  the  polar  parts  of  that  vail  planet,  have 
their  due  fhare  in  the  light,  and  kindly  fer- 
vices,  of  its  four  Moons,  and  are  feidom  or 
never  deprived  of  them. 

Chap.  VII. 

Of  Saturn's  Moons,  Ring,  *Days ,  and  Sea - 


Having  feen  the  admirable  provifion  made 
for  the  remedying  Jupiter's  great  diftance 
from  the  Sun;  let  us,  in  the  laft  place,  take 
a  view  of  Saturn ;  which  is  above  200  millions 
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of  EngUJb  miles  farther  from  the  Sun  than 
Jupiter,  and  near  700  millions  of  miles  farther 
than  is  our  earth.  And  here  our  glaftes,  as  im¬ 
perfect  as  they  are,  have  diicovered  fo  furpriz* 
ing  an  a  pparatus,  that  muft  needs  (trike  every 
one  that  views  it  with  wonder  and  amazement. 

For,  in  the  fir (1  place,  inftead  of  four  fa- 
tellires  or  moons,  as  Jupiter  hath,  Saturn  hath 
five,  and  probably  more.  Three  of  thefe  I 
my  felf  have  teen  with  Mr.  Huygens  120 
foot  glafs  ;  but  for  want  of  a  pole  of  fufficient 
height  to  mount  the  glafs  high  enough,  I  am 
not  furc  I  have  feen  any  more.  And  be  (ides 
thofe  five,  which  others  have  feen;  •  there  is 
great  reafon  to  conclude  there  is  a  fixth  lying 
between  the  two  outermoft:,  there  being  a  larger 
fpace  between  them,  than  is  in  proportion  to 
what  is  found  amongft  the  reft.  And  it  is  not 
improbable  but  that  there  are  others  alfo  lying 
beyond  the  fifth,  or  the  outermoft,  but  become 
invifible  at  fo  great  a  diftance  from  us,  by 
means  of  feme  obfeurity,  fiich  as  is  obfervable 
in  the  outermoft  itfelf,  which  is  never  to 
be  feen  by  us,  but  in  the  weftern  part  of 
its  orbit,  as  Mr.  Huygens  well  obferves  (a)f 

(a)  The  reafon  why  Saturn' s  fifth  fat ellite  appears 
not  on  the  eajiern ,  but  weftern  part  of  its  orbit ,  Mr. 
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Thefe  fatellites  we  may  reafonably  con¬ 
clude  to  be  of  a  prodigious  bulk,  for  the  re- 
fle&ing  of  light,  and  for  their  other  miniffrati- 
ons  to  Saturn ,  becaufe  other  wife  they  could 
not  be  feen  at  fo  great  a  diffance  as  the  earth  : 
and  particularly  one  of  them  (b)  is  of  that 
magnitude,  and  its  light  fo  brifk  and  vivid, 
that  it  appears  very  illultrious  through  our 
longer  giafles,  and  may  be  dilcerned  with  our 
fhorter. 

As  to  the  dl fiances,  the  periods,  and  lati¬ 
tudes  o£  thole  iatellites,  they  being  confentane- 
ous  to  what  I  have  already  taken  notice  of 
in  Jupiter,  1  final!  not  infill  upon  them,  but 
pals  to  another  provifion  made  for  the  great 
diffance  of  that  Planet;  which  is  a  thing  fo 
lingular  to  Saturn,  fo  unufual  in  all  the 

Huygens  very  fagacioujly ,  like  hinfelf  conjectures  to  be, 
becaufe  this  fatellites  as  the  Moon  doth  to  the  earth 9 
always  turns  one  and  the  fame  fide  to  Sat  urn ,  and  be¬ 
caufe  this  fate  Hite  hath ,  he  imagines ,  only  one  pari  of 
its  fur  face  clear ,  and  the  greatejl  part  obfcure,  and 
not  able  to  refleli  fufficient  light  to  us  ;  therefore  all  the 
time  that  obfcure  part  is  turned  towards  us  ( which  is 
whilfl  the  fatellite  is  in  the  Eafern  parts  of  its  orbit)- 
it  df appears  :  but  in  the  We flern  parts  it  appears,  be¬ 
caufe  the  bright  fdes  lie  towards  us.  C of  moth .  p.  1 18. 

(b)  It  is  the  fourth  fatellite ,  or  outermojl  but  one, 
called  from  its  firfl  dif cover  er,  the  Huygenian  Satellite , 
that  is  fo  vi/ible . 
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reft  of  the  creation,  and  fo  amazing,  that  it 
is  an  evident  and  noble  demonftration  of  the 
great  CREATOR’S  art  and  care ;  and  that 
is  Saturn's  ring.  Concerning  which  thefe 
things  are  obfervable. 

1.  The  prodigious  fize  of  it,  its  great  breadth 
and  vaft  compafs,  this  we  may  make  a  judg¬ 
ment  of,  by  comparing  it  with  Saturn  himfelf. 
And  fuppofing  the  diameter  of  Saturn  to  be, 
as  is  before  determined,  93451  Engli/b  miles, 
the  diameter  of  his  ring  will  be  210265 
miles,  and  its  breadth  about  29200  (c);  an  a- 
mazing  arch  to  an  eye  placed  in  that  Planet* 

2.  The  due  and  convenient  diftance  of  it 

* 

from  Saturn  it  fe If;  not  clofely  adhering  to 
it,  becaule  that  would  annoy  a  large  portion 
of  Saturn  s  globe,  by  depriving  it  of  the  Sun’s 
rays,  but  environing  it  about  the  diftance  of 
its  breadth;  by  which  means  the  Sun’s  light 
and  heat  are  permitted  to  enter  between  the 
Planet  and  its  ring,  whilft  other  rays  are,  at 

(c)  Mr.  Huygens  in  bis  Syfema  Saturn,  p.  47. 
and  Cofmotheor.  p.  109.  determines  the  diameter  of 
Saturn's  ring  to  the  diameter  of  Saturn ,  to  be  as  9  to 
4  ;  and  the  breadth  of  the  ring ,  and  difance  of  the 
ring  from  Saturn' s  body ,  to  be  nearly  equal ,  and  ac¬ 
cordingly  thefe  numbers  are  defned  here. 
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the  lame  time,  refte&ed  upon  the  planet  by 
the  ring. 

3 .  The  thicknefs  of  the  ring,  which  is  hard¬ 
ly,  if  at  all  perceivable  by  us;  which  is  as 
great  a  benefit,  as  its  edging  fhade  would  be 
an  annoyance,  was  the  ring  thick. 

4.  Its  fmoothnefs  and  aptitude  to  reflect 
light  and  heat  (d)  is  a  wonderful  convenience 
in  it.  Was  it  full  of  mountains  and  vallies, 
and  I  may  add  waters  too,  as  in  our  earth,  and 
probably  the  Moon  like  wife,  the  refleftiors 
would  be  too  weak  to  render  the  ring  vifible 
unto  us,  at  fo  great  a  difiance  as  we  are;  but 
perceiving  its  light  to  be  fo  lively  and  ftrong, 
as  to  render  both  itfelf,  and  Saturn  very 
illuftrious,  it  is  a  demonflration  of  the  aptitude- 
of  its  flru&ure,  and  fmoothnefs  for  the  refle&i- 
on  of  light  and  heat  to  the  Planet  it  ferves. 

5.  As  the  periodical  revolutions  of  the  earth 
are  an  excellent  and  providential  contrivance, 
for  thofe  ufeful  and  neceflary  mutations  we 
have  of  the  feafons  of  the  year,  fo  no  doubt 
but  the  fame  benefits  accrue  to  thofe  revoluti¬ 
ons,  which  Saturn  hath  about  the  Sun.  It  is 
vifible  that  as  Saturn  changes  its  place  in  its 

M 


(d)  See  Huy  gen.  Svfl.  Saturn .  p.  70, 
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orbit,  fo  its  ring  receives  a  variety  of  af 
pefrs  (e)  not  only  with  refpecl  to  ns,  but  to  j 
the  Sun.  Thus  in  one  part  of  the  orbit  it 
appears  with  a  (f)  larger  eilipfis,  lo  as  to  ex-  ■ 
hibit  a  large  fpace  between  it  and  Saturn :  in 
another  part,  with  a  Idler,  and  lo  with  a  Idler 
eilipfis,  and  fometimes  as  only  a  flender  flrait 
line,  and  fometimes  it  is  not  vifible  at  all(g); 

(e)  Every  14  or  15  years  Saturn's  ring  hath  the 
fame  face ;  appearing  at  one  time  with  large  open 
anfae ,  at  another  time  with  710  ring  at  all .  Which  ap¬ 
pearances  is  obtained,  by  gentle  progref/es  front  the  one 
to  the  other  face.  As,  if  the  anfae  are  the  largejl , 
they  gradually  diminijh ,  until  no  a?ifae  or  apertures 
are  to  be  feen  in  the  ring ,  and  at  lajl  no  ring  at  all 
a Ifo,  See  Fig.  8. 

(f)  This  Mr.  Huygens  fiews,  is  when  Saturn  is 
2  0  and  one  half  degrees  in  Gemini  and  Sagittary . 
This  was  the  appearance  it  had  in  April  1708,  and 
which  it  will  again  receive  at  the  end  of  1 7  2  2  ;  only 
with  this  difference ,  that  whereas  the  ring  travcrfed 
the  upper  or  northerly  part  of  Saturn's  dijk  in  1708, 
it  doth  now,  and  will  for  feme years  to  come ,  t  raver fe 
the  lower  or  foutherly  part  thereof  as  is  reprefented 
in  Fig.  7* 

(g)  Mr.  Huygens  Jhews  that  for  about  fix  months 
before  and  after  Saturn's  being  in  20  and  a  half  de¬ 
grees  of  Virgo  and  P  fees,  the  ring  is  not  vifible,  but 
Saturn  appears  round.  Syih  Saturn,  p.  59,74,  He. 
And  accordingly  at  this  very  time,  there  is  no  appear¬ 
ance  of  the  ring,  only  a  fmall  narrow  l if  or  belt  croffeth 
the  middle  of  Saturn's  difk,  of  a  colour  fomewhat  dif¬ 
ferent  from  the  ref  of  Saturn's  phafe,  and  in  the  place 
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alfo  fometimes  one  fide  of  the  ring  is  en¬ 
lightened,  and  refle&s  light  towards  one  part 
of  Saturn ,  fometimes  the  other  enlightens  a“ 
nother  part ;  and  there  is  no  doubt,  but  that 
as  our  earth  has  its  feafons,  according  to  its 
polition  to  the  Sun,  in  its  periodical  motion 
in  its  orbit;  fo  Saturn  throughout  his  period, 
hath  his  feafons,  according  unto  his  polition 
to  the  Sun,  and  the  various  reflections  of  the 
ring  upon  the  feveral  parts  of  his  globe  (h). 

T  hefe  five  things  obfervable  in  Saturn  s 
ring,  we  have  pretty  good  aflurance  of,  from 

inhere  the  ring  Jhould  he.  This  appearance  of  Saturn 
is  reprefented  in  Fig,  8.  which  is  the  appearance  he 
had  through  a  very  good  34  foot  glafs ,  at  the  latter  end 
of  0  Bob.  and  beginning  of  Nov.  this prefent  year  17  1 4, 
But  a  little  before  this,  viz .  on  Sept.  2  6.  I  could 
through  an  126  foot  glafs  difcern  the  narrow  ends  of 
the  ring  on  each  fide  Saturn .  A  regrefentation  of  which 
I  have  given  in  Fig.  9. 

(h)  There  is  very  great  reafon  to  imagine  this  doth 
certainly  happen  in  Saturn ,  becaufe ,  as  Mr.  Huygens 
cbferves ,  Saturn  appears  fometimes  more  Jp  l end  id  than 
at  other  times.  Ita  Temper,  faith  he,  quo  propius 
verfus  Cancri  et  Capricorni  figna  accelferit,  eo  majorem 
ant  certe  fplendidiorem,  etiam  abfque  telefcopio  a}  - 
pariturum,  quippe  Annuli  Eilipfi  Temper  fe  latius  pan- 
dente.  Huy  gen.  Syf.  Saturn. p,  $6, 

M  z 
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our  views  through  good  glafles.  But  there  is  a  ji 

6.  Thing  I  fhali  add  as  only  conjectural, 
and  that  is  a  fuppofition  that  the  axis  of  Sa¬ 
turn  (i)  Is  inclined  (and  that  pretty  much  al- 
fo)  to  the  Plane  of  its  ring  or  the  Plane  of  its  | 
orbit  at  lead:;  and  that  he  hath  a  diurnal  ro-  t 
ration  in  fome  certain  fhort  ipace  of  time.  I 
Tor  without  thefe  two  conveniences,  very  f 
large  tra&s  of  Saturn  would  fuller  extremely  f 
for  want  of  the  Sun.  For  if  Saturn  hath  no 
other  motion,  but  that  round  the  Sun  in  its  f 
erb,  one  part  mull  be  excluded  from  the  Sun’s 
vifits  for  15  years  whilft  the  other  partakes  all 
the  while  of  them;  and  onehemifphere  will  en-  • 
joy  the  benefit  of  the  ring,  whillt  the  other  ‘ 
is  eclipfed  by  it:  and  in  this  cafe  the  ring  ; 
would  be  nearly  as  prejudicial  to  the  eclipfed 
part,  as  it  is  ufeful  to  the  enlightened.  But 
fuppofing  Saturn  to  move  round  in  the  fame, 
or  a  fhorter  time  than  yupter,  and  in  a  path 
pretty  much  inclined  to  the  ring,  all  parts 
then  of  that  vafi:  Planet  will  have  their  fre¬ 
quent  returns  of  day  and  night,  of  heat  and 
cold.  -And  fince  this  is  what  is  difcernible  in 
the  other  Planets,  and  is  no  lefs  necefiary  for 

(i)  Mr.  Huygens  determines  the  i)iclination  of  Sa¬ 
turn' s  axis  to  the  plane  of  his  orbit  to  be  31  gr.  as  that 
of  the  earth  is  23  degrees ,  Cofmotheor .  /.  iq8. 
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the  benefit  and  comfort  of  this  we  may  rea.- 
fonably  conclude  the  thing  to  be  probable,, 
although  not  difcernible  at  Saturn's  great  di£ 
tance  from  us. 


Chap.  VIII. 


The  CONCLUSION 

Th  us  I  have  taken  a  view  of  the  pro- 
vifion  made  for  thole  two  grand,  and 
tmiverfal  necedaries,  light  and  heat;  things> 
in  all  probability,  no  lefs  neceflary  for  the  ci¬ 
ther  globes,  than  for  our  own;  and  things 
which  not  only  animals  cannot  fubfift  without, 
but  what  all  things  here  below,  Hand  in  need 
of,  as  well  as  they.  When  therefore  we 
a&ually  fee,  and  feel  thofe  indulgent  pro¬ 
visions,  thofe  amazing  a&s  of  the  great  CREA¬ 
TOR;  when  we  have  views  of  their  extent 
into  myriads  of  other  the  moft  diftant  globes  ; 
when  (to  go  no  farther)  we  fee  in  our  own  fyj> 
tern  of  the  Sun  fuch  a  prodigious  mafs  of  lire  as 
the  Sun  is,  placed  in  the  center,  to  fcatter 
away  the  darknefs,  and  to  warm  and  cherilh 
us  by  day,  and  fuch  a  noble  retinue  of  Moons. 

MS  '  ' 
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and  flars,  attending  and  a  (lifting' us  by  night; 
when  we  fee  this  indulgence ,  this  care  of  the 
CREATOR,  extended  to  all  the  other  Pla¬ 
nets,  and  that  according  to  their  feveral  dif- 
tances,  they  have  a  proportionate  provifion 
of  the  greater  number  of  Moons,  and  Satur?i 
a  flupendious  ring  befides,  to  fupply  the  de- 
crenfe  of  light  and  heat ;  who  can  be  otherwife 
than  amazed  at  fuch  providential,  fuch  ufeful, 
fuch  well  contrived,  fuch  (lately  works  of 
GOD  !  Who  can  view  their  glories  and  par¬ 
take  of  their  beneficial  influences,  and  at  the 
fame  time  not  adore  the  wifdovi,  and  praife 
the  kindnefs  of  their  CONTRIVER  and 
MAKER!  But  above  all,  lhould  there  be  a- 
n y  found,  among  rational  beings,  fo  ftupid, 
fo  vile,  fo  infatuated  with  their  vices,  as  to 
deny  thefe  zvorks  to  be  GOD’s,  and  afcribe 
them  to  a  necejjhy,  of  nature ,  or  indeed  a  mere 
nothing ,  namely  chance  !  But  fuch  there  are 
to  be  met  with  among  ourfelves,  and  fome 
fuch  the  prophet  tells  us  of,  Ifai..  v.  n,  12. 
Men  that  had  fo  debauched  themfelves  with 
drink,  and  enervated  their  minds  by  pleafures, 
that  <*  they  regarded  not  the  work  of  the 
u  Lord,  neither  confidered  the  operation  of 
“  his  hands. n  Such  perfons  have  led  their 
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lives  in  fuch  a  manner,  as  to  wifli  there  was 
no  GOD  to  call  them  to  account,  would  then 
perfuade  themfelves  there  is  none ;  and  there- 
fore  ftupidly  afcribe  thofe  manifeft  denionffra- 
'tions  of  the  infinite  power  and  tvifdam  of  GOD, 
to  a  mere  nothing  rather  than  to  their  great 
Author.  But  may  we  not  with  as  good  rea. 
fon  imagine  a  lighted  candle,  a  well-made 
culinary  fire,  a  flaming  beacon,  orlight-houfe, 
to  be  the  work  of  chance,  and  not  of  man ,  as 
thofe  glories  of  the  heavens  not  to  be  the 
works  of  GO'D  ?  For  it  is  very  certain,  that 
as  much  wifdom,  art,  and  power  worthy  of 
God,  is  fhewn  in  the  lights  of  the  heavens ; 
as  there  is  in  thofe  upon  earth,  worthy  of  man, 
which  none  can  doubt  were  contrived  and 
made  by  man.  And  if  from  shefe  mean  con¬ 
trivances  and  works  of  man,  we  conclude 
them  to  be  the  works  of  man ;  why  not  the 
grand,  the  amazing  works  of  the  heavens, 
furpailjng  all  the  wit  and  power  of  man,  why 
not  thefe,  1  fay,  the  works  of  fome  being  as 
much  fuperior  to  man?  According  to  the  ar¬ 
gument  of  Cbryfippus  which  fliall  conclude 
this  book.  if  there  be  any  being  that 
“  can  efieft  thofe  things,  which  man,  ah 
“  though  endowed  with  reafon,  is  not  able 
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«  to  effefr;  that  being  is  certainly  greater, 
and  ftronger,  and  wifer  than  man.  But 
«  man  is  not  able  to  make  the  Heavens;  , 
^  therefore  the  being  that  did  make  them, 

«  excels  man  in  art,  counfel,  prudence  and 

i(  power.5’ 


(  H9  ) 

BOOK  VIII. 

Practical  Inferences  from  the  fore¬ 
going  S  U  R  V  E  Y. 

IN  the  foregoing  feven  books  having  taken 
a  view  of  what  prefents  it  felf  to  ns  in 
the  Heavens ,  and  feen  a  feene  of  the  greater! 
grandeur,  a  work  well  contrived,  admirably- 
adapted,  and  every  way  full  of  magnificence'; 
all  that  now  remains  is,  to  endeavour  to  make 
thefe  views  and  considerations  ufeful  to  our- 
felves,  Which  I  Shall  do  in  the  following 
chapters. 

Chap.  L 

The  Exiftence  of  G  OH  collected  by  the  Hea¬ 
thens  from  the  Works  of  the  Heavens . 

THe  firft  and  mod  ready  and  natural  de¬ 
duction  we  can  make  from  fuch  a  glo¬ 
rious  feene  of  workmanship,  as  is  before  re¬ 
presented,  is  to  confider,  who  the  great  W ark- 
man  was  ? 


Vs 
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That  the  author  of  all  this  glorious  fcene 
of  things  was  GOD,  is  fuch  a  coiiclufion^ 
that  even  the  moft  ignorant,  and  barbarous 
part  of  mankind  have  been  able  to  make  from 
the  manifeft  fignals  vifible  therein  ;  fignals  fo 
plain  and  conclufive,  that  Tully’s  fioick  (a) 
cites  it  as  Ariflotle’s  opinion,  “  That  if  there 
u  were  fuch  a  fort  of  people,  that  had  always 

lived  under  the  earth,  in  good  and  fplen- 
44  did  habitations,  adorned  with  imagery  and 
ic  pi&ures,  and  furnifhed  with  all  things  that 
44  thofe  accounted  happy  abound  with :  and 
44  fuppofing  that  thefe  people  had  never  at  a- 
44  ny  time  gone  out  upon  the  earth,  but  only 
44  by  report  had  heard  there  was  fuch  a  thing 
41  as  a  Deity,  and  a  power  of  the  Gods ;  and 
44  that  at  a  certain  time  afterwards,  the  earth 
44  fliouldopen,  and  this  people  get  out  of  their 
44  hidden  manfions  into  the  places  we  inhabit : 
44  "When  on  the  hidden  they  iliould  fee  the 
st  earth,  the  Teas,  and  the  heavens,  perceive 
44  the  magnitude  of  the  clouds,  and  the  force 
44  of  the  winds;  behold  the  Sun,  anditsgran- 
c  4  deur  and  beauty;  and  know  its  power  in  mak- 
44  ing  the  day,  by  diffufing  his  light  throughout 

(a)  De  Nat.  Deor.  L,  2.  c.  37. 
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u  the  whole  heavens;  and  when  the  night 
“  had  overfpreadthe  earth  with  darknefs,  they 
“  fhould  difcern  the  whole  heavens  befpread 
st  and  adorned  with  flars,  and  fee  the  variety 
t(  of  the  Moon’s  phafes  in  her  increafe  and 
“  decreafe,  together  with  the  rifings,  and 
“  lettings,  and  the  Hated  and  immutable  courfes 
“  of  all  thefe  throughout  all  eternity;  this 
“  people,  when  they  fhould  fee  all  thefe 
“  things,  would  infallibly  imagine  that  there 
“  are  Gods,  and  that  thofe  grand  works  wrere 
“  the  works  of  the  Gods.”  Thus  have  we 
the  opinion  and  conclufion  of  two  eminent 
heathens  together,  Ariftotle  and  Tully’s ft  nick. 
And  if  the  Heavens  fo  plainly  declare 
“  the  glory  of  God,  and  the  firmament  fhew- 
“  eth  his  handy  work  (b) ;”  if  thofe  characters, 
thole  imprefles  of  the  divine  hand,  are  fc> 
legible,  “  that  their  line  is  gone  out  through 
all  the  earth  ;  and  their  words  to  the  end 
u  of  the  world,  fo  that  there  is  no  language, 
“  tongue,  or  fpeech  where  their  voice  is  not 
u  heard;”  nay  if  thefe  things  are  fuch,  that 
even  a  fubterraneous  people  would,  at  firft 
fight,  conclude  them  to  be  GOD’s  work:  how 
daring  and  impudent,  how  unworthy  of  a 


(b)  P film  xix,  i .  is ^ 
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rational  being  is  it,  to  deny  thefe  works  to 
GOD,  and  afcribe  them  to  any  thing,  yea  a 
mere  nothing,  as  chance  is,  rather  than  GOD? 
T Lilly’s  fioick  laid  mentioned  denieth  him  to 
be  a  man  who  fhould  do  this.  Ilis  words  (c) 
are,  “  Who  would  fay  he  is  a  man,  who  when 
<<  he  fhould  behold  the  motion  of  the  heavens 
to  be  fo  certain,  and  the  orders  of  the  ftars 
“  fo  eftablifned,  and  all  things  fo  well  con- 
<(  nefled  and  adapted  together,  and  deny  that 
<<  reafon  was  here,  and  fay  thefe  things  were 
(<  made  by  chance,  which  are  managed  with 
a  fuch  profound  counfel,  that  with  all  our  wit 
<c  we  are  not  able  to  fathom  them  ?  What  1 
faith  he,  “  when  we  fee  a  thing  moved  by 
(i  fome  certain  device,  as  a  fphere,  the  hours, 
**  and  many  things  befides;  v/e  make  no  doubt 
“  but  that  thefe  are  the  works  of  reafon.  And 
**  fo  when  we  fee  the  noble  train  of  the  hea- 
u  vens,  moved  and  wheeled  about,  with  an 
“  admirable  pace,  and  in  the  mold  confant 
“  manner,  making  thofe  anniverfary  changes, 
“  fo  necefary  to  the  good  and  prefervation  of 
u  all  things;  do  we  doubt  whether  thefe  things 
are  done  by  reafon,  yea  by  fome  more  ex- 
“  cel  lent  and  divine  reafon?  For,  faith  he, 


(c)  Cicero  ibid.  cap.  38, 
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felting  afide  the  fubtilties  of  deputation, 
<{  we  may  actually  behold  with  onr  eyes,  in 
“  fbme  meafure,  the  beauty  of  thofe  things 
11  which  we  aflert  are  ordered  by  the  Divine 
**  providence.”  And  then  he  enters  into  a 
long  detail  of  particulars  of  this  kind,  too 
many  to  be  named  here. 

Thus  Cicero,  throughout  whofe  work  lb 
many  paflages  of  this  nature  occur,  that  it 
would  be  endlefs  to  cite  them :  And  there' 
fore  one  obfervation  that  fkews  what  his  o- 
pinion  was  of  the  fenfe  of  mankind  in  the  mat¬ 
ter,  fhall  clofe  what  he  faith,  and  that  is  in  his 
book  de  legibus  (d),  where  he  faith,  “  Among 
“  all  the  tribes  of  animals,  none  but  man 

hath  any  fenfe  of  a  God;  and  among  man- 
“  kind  there  is  no  nation  fo  favage  and  bar- 
<e  barous,  which  altho5  ignorant  of  what  God 
c'  it  ought  to  have,  yet  well  knows  it  ought 
ee  to  have  one.” 

And  after  the  fame  manner  Seneca  (e), 
who  infanceth  in  two  things  to  {hew  the  de¬ 
ference  we  are  apt  to  give  to  the  general  pre- 
fumption  and  confent  of  mankind.  One  is 

N 


(d)  L.  i.  c.  8. 

(e)  Epiji.  1 17, 
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in  the  immortality  of  the  foul ;  the  other  is  in 
the  “  Exiftence  of  a  Deity ;  which,  faith  he, 
arrjong  other  arguments  we  collect  from  the 
innate  opinion  which  all  men  have  of  the  Gods: 
For  there  is  no  nation  in  the  world  fo  void  of 
law  and  morality,  as  not  to  believe  but  there 
are  fome  Gods.”  Nay,  fo  pofitive  he  is  in 
Shis  matter,  that  in  another  place  he  exprefly 
faith,  “  They  lye  that  fay,  they  believe  there 
is  no  God.  For  although  by  day  they  may  af¬ 
firm  fo  to  thee,  yet  by  night  they  are  to  them* 
f elves  confcious  of  the  contrary.’7  Much  more 
could  i  cite  out  of  this  famous  heathen;  but 
one  paftage,  relating  to  the  Heavens,  fhall 
fuffice,  and  that  isinhisdifcourfefhewing"  why 
evils  befall  good  men,  feeing  there  is  a  Divine 
providence  (e).”  Fie  takes  it  for  granted  in 
this  difcourfe,  ,,  that  there  is  fuch  a  thing  as  a 
DIVINE  POWER  and  PROVIDENCE 
“  governing  the  world  ;  and  he  faith,  it  was 
needlefs  for  him  to  fhew  that  fo  great  a  work 
(as  the  world)  could  not  ft  and  without  fome 
ruler:  that  fo  regular  motions  of  the  ftars 
could  not  be  the  effe&s  of  a  fortuitous  force, 
and  that  the  impulfes  of  chance  muft  be  often¬ 
times  difturbed  and  juftle  :  That  this  undiA 

•  - 

(e)  Othiare  bonis  viris,  <&c,  c.  x « 
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turbed  velocity,  which  bears  the  weight  of  fo 
many  things,  in  the  earth  and  Teas  *  fo  great  a 
number  of  heavenly  lights,  both  very  illuftri- 
ous,  and  alio  fhining  by  a  manifell  difpofal, 
mull;  needs  proceed  by  the  direction  of  fome 
eternal  law  1  That  this  can  never  be  the  order 
of  draggling  matter  ;  neither  is  it  podibie  for 
things  fortuitoufly  and  rafhly  combined,  to 
depend  upon, and  manifell  fo  much  art.”  Divers 
of  which  matters  he  proceeds  to  inflance  in. 
Thus  Cicero  and  Seneca:  To  whofe  evidences 
I  might  have  added  many  others,  particularly 
a  great  deal  out  of  Plato  (the  "Divine  Plato, 
the  Homer  of  philofophers ,  as  he  is  called  by 
the  antients :)  but  it  would  be  needlefs,  as 
well  as  tedious,  fince  thefe  two  former  have 
given  us  the  fenfe  of  mankind,  as  well  as  their 
own  opinion  in  the  matter. 


Chap.  1L 


GOD'S  Perfections  demonfl  rated  by  his  Works* 


S  GOD’s  works  have  been  fhewn  to  be 
^  manifell  demonllrations  of  his  exiflence • 
fo  they  are  no  lefs  of  his  perfections,  particular” 

N  2 
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ly  of  his  infinite  power,  wifdom ,  and  goodnefs  ; 
inafmuch  as  every  workman  is  known  by  his 
work.  A  palace  that  fhould  have  nothing  de¬ 
fective  in  fituation,  beauty,  or  convenience, 
would  argue  the  architect  to  have  been  a  man 
of  fagacity,  and  ikilful  in  Geometry,  Arith¬ 
metic,  Optics,  and  ali  other  mathematical 
fciences,  ferving  to  make  a  man  a  complete 
architect;  yea  to  have  fome  judgment  in  Phyfic, 
and  Natural  philofophy  too.  And  fo  this  glo¬ 
rious  fcene  of  GOD’s  works,  the  Heavens, 
plainly  demonftrate  the  Workman’s  infinite 
Jd^ifdom  to  contrive,  his  Omnipotency  to  make, 
and  his  infinite  Goodnefs ,  in  being  fo  indul¬ 
gent  to  all  the  creatures,  as  to  contrive  and 
order  ali  his  works  for  their  good.  For  what 
lefs  than  infinite  could  effeCt  all  thofe  grand 
ihings,  which  I  have  in  this  difcourfe  fhewn 
to  be  manifest  in  the  Heavens  ?  What  architect 
could  build  fuch  vaft  mafles,  and  fuch  an  innu¬ 
merable  company  of  them  too,  as  I  have  iliewii 
the  Heavens  do  contain?  What  Mathematician 
could  fo  exaCtly  adjuft  their  distances  ?  What 
Mechanic  fo  nicely  adapt  their  motions,  fo 
well  contrive  their  figures,  as  in  the  very  bed 
manner  may  ferve  to  their  own  confervation 
and  benefit,  and  the  convenience  of  the  other 
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globes  alfo?  What  naturalift,  what philofopher, 
could  impregnate  every  globe,  with  a  thing 
of  that  abfolute  neceflity  to  its  confervation, 
as  that  of  gravity  is  ?  What  optician ,  what 
chymijl  could  ever  have  hit  upon  fuch  a  noble 
apparatus  for  light  and  heat,  as  the  Sun,  the 
Moon,  and  the  fiars  are  ?  could  amafs  toge¬ 
ther  fuch  a  pile  of  fire  as  the  Sun  is?  could 
appoint  fuch  lights  as  the  Moon  and  other  fe- 
condaries  are  ?  None  certainly  could  do  thefe 
things  but  GOD. 

Chap.  III. 

Of  GOD's  Relation  to  us,  and  the  ‘Duties 

\ 

refitting  from  thence . 

IT  appearing  from  the  lad  chapter  how 
great  a  being  the  CREATOR  is,  it  is 
time  to  confider  what  relation  he  Hands  in  to 
us,  and  what  is  due  from  us  to  him.  His  re* 
lation  to  us,  is  that  of  CREATOR;  and  as 
fuch,  of  Confervator,  Sovereign  LORD,  and 
Ruler,  one  that  hath  an  abfolute  power  over  u?, 
and  all  things  belonging  to  us,  that  can  fub- 
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\e£k  us  to  what  laws  he  fees  fit,  and  that  can 
reward  or  punifh  us  as  we  deferve.  And  in 
this  cafe,  the  leaf!:  we  can  do,  is  to  revere 
and  fear  him  at  all  times,  to  worfhip  and  ferve 
him  with  all  our  power,  to  comply  with  his 
holy  will  fincerely  and  heartily,  and  to  obey 
him  in  all  things  he  hath  either  forbidden,  or 
enjoined.  And  confidering  alfo  how  great  in¬ 
dulgence  and  love  the  CRE  ATOR  hath  fhewn 
in  his  works  throughout  the  univerfe,  it  na¬ 
turally  follows  that  we  ought  to  be  truly  thank¬ 
ful  to  him  for  his  mercy  and  kindnefs,  and  to 
love  him  for  his  love  and  goodnefs. 

Thefe  kind  of  Conclufions  are  fo  natural, 
that  the  very  heathens  have  in  fome  meafure 
made  them.  Thus  Cicero’s  floick  before  cited, 
(a)  “  Quid  vero?  hominum  ratio  non,  <&c. 
What  ?  doth  not  man’s  reafon  penetrate  as 
far  as  even  the  very  heavens  ?  For  we  alone 
of  all  animals  have  known  the  rifings,  let¬ 
tings,  and  courfes  of  the  Ears :  By  mankind 
it  is  that  the  day,  the  month  and  year,  is  de¬ 
termined;  that  the  eclipfes  of  the  Sun  and 
Moon  are  known,  and  foretold  to  all  futurity ; 
of  which  luminary  they  are,  how  great  they 

(a)  De  Nat .  Dear ,  L.  2.  c*  6i. 
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will  be,  and  when  they  are  to  happen.  Which 
thing  the  mind  contemplating,  it  receives  from 
hence  (b)  the  knowledge  of  the  Gods :  from 
whence  arifes  piety ;  to  which  is  joined  juftice, 
and  the  other  virtues ;  from  which  fpringsthat 
blefled  life,  which  is  equal  unto,  and  like 
that  of  the  Gods  themfelves,  and  in  no  ref- 
pe£t  yielding  to  thofe  celeflials,  except  in  im¬ 
mortality,  which  is  not  ne-ceflary  to  happyliving* 
* And  in  his  book  De  Legibus,  (c)  Cicero  brings 
in  his  collocutor  faying,  Sit  igitur  hoc  a  prin- 
cipio  perfuafum,  &c.  i.  e .  Let  this  be  what 
every  member  of  the  commonwealth  is  fully 
convinced  of  from  the  beginning,  that  the 
Gods  are  Lords  and  Governors  of  all  things; 
that  whatfoever  things  are  done,  they  are  ma¬ 
naged  by  their  influence,  rule,  and  divinity; 
that  they  merit  a  great  deal  of  mankind ;  and 
obferve  what  every  one  is,  what  he  doth, 
what  he  admits  into  his  mind;  with  what  mind, 
what  piety  he  cultivates  religion;  and  that 
they  take  an  account  both  of  the  righteous 
and  wicked.  For,  faith  he.  Minds  that  are 
endued  with  thefe  principles,  wilt  fcarce  ever 

(b)  Some  read  it  infead  of  Accipit  ad  cognkioncia 
Deorum ;  Accipit  ab  his  Cognitionera  Deorum. 

(c)  Lib.  2.  c.  7. 
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depart  from  that  opinion  that  is  ufeful  and 
true.”  And  a  little  after,  (d)  one  of  the  laws 
arifing  from  hence  he  faith  is,  “  Let  men  ap¬ 
proach  the  Gods  with  purity,  let  them  pra&ife 
piety;  for  he  that  doth  otherwife,  God  him- 
felf  will  be  the  avenger  of.”  This  purity  and 
fincerity  is  fo  neceflary  a  concomitant  of  re¬ 
ligion  and  divine  worfhip,  according  to  Cicero, 
that  he  makes  it,  in  another  place,  to  be  that 
which  diftinguifhes  religion  from  fuperftition, 
(e)  “  Cultus  autem  deorum  eft  optimus,  &c. 
But  that  religion,  that  worfhip  of  the  Gods 
is  the  heft,  the  pureft,  the  holieft,  and  fulieft 
of  piety,  that  we  always  revere  and  worfhip 
them  with  a  pure,  upright,  and  undefiled 
mind  and  voice.  For,  faith  he,  not  only  the 
philofophers,  but  our  forefathers,  have  dif 
tinguiihed  fuperflition  from  religion ;  ”  which 
he  affigns  the  difference  of,  and  then  tells  us, 
u  that  the  one  hath  the  name  of  a  vice,  the  o 
then  of  praife.” 

Thus  as  the  heathens  have,  by  the  light 
of  nature,  deduced  the  exiftence  and  attributes 
of  God  from,  his  works,  and  particularly  thofe 
of  the  Heavens;  fo  have  they,  at  the  fame 

(cl)  Cap.  8. 

(e)  De  Nat .  Deor.  L.  c.  28, 
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time,  collected  what  the  principal  duties  are 
which  men  o'we  to  God ;  fo  reafonable,  fo 
natural,  fo  manifeft  they  are  to  all  mankind. 

Chap.  IV. 

Laclantius  his  Argument  againfl  the  Heathen 

Gads. 

r  jp  II  e  next  inference  fliall  be  one  made 
1  by  the  eloquent  La&antius:  (a)  ‘ f  Argu- 
mentum  illud  quo  colligunt  univerfa  Coe  leilia 
Deos  elfe,  &c,  i.  e .  i'hat  argument  whereby 
they  conclude  heavenly  bodies  to  be  Gods, 
proveth  the  contrary:  for  if  therefore  they  think 
them  to  be  Gods,  becaufe  they  have  fuch  cer¬ 
tain  and  well  contrived  rational  courfes,  they 
err.  For  from  hence  it  appears  that  they  are 
not  Gods,  becaufe  they  are  not  able  to  wander 
out  of  thofe  paths  that  are  prefcribed  them: 
Whereas  if  they  were  Gods,  they  would  go 
here  and  there,  and  every  where,  without  any 
com  pill  lion,  like  as  animals  upon  the  earth  do ; 
whole  wills  being  free,  they  wander  hither  and 
thither,  as  they  lid,  and  go  whitherfoever  their 
minds  carry  them. 

(a)  bjjiitut,  L.  2.  p.  5. 
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Thus  La&antius,  with  great  reafon,  refutes 
the  Divinity  of  the  Heavenly  bodies ;  which, 
on  the  contrary,  are  fo  far  from  being  Gods, 
and  objects  of  divine  honour  and  worfhip,  that 
fome  of  them  have  been  taken  to  be  places  of 
torment.  Thus  comets  particularly,  which 
rauft  needs  have  a  very  unequal  and  uncom¬ 
fortable  temper  of  heat  and  cold,  by  reafon 
of  their  prodigioufly  near  approaches  to  the 
Sun,  and  as  great  recedes  from  it.  Thus  ac¬ 
cording  to  the  before  commended  Sir  Ifaac 
Newtons  (b)  computation,  the  comet  1680, 
in  its  perihelion,  was  above  1 66  times  nearer 
the  Sun  than  the  earth  is;  and  confequentiy 
its  heat  was  then  28000  times  greater  than  that 
of  fummer :  So  that  a  ball  of  iron  as  big  as 
the  earth  heated  by  it,  would  hardly  become 
cool  in  50000  years.  Such  a  place  therefore 
if  dedgned  for  habitation,  may  be  imagined 
to  be  deftined  rather  for  a  place  of  torment, 
than  any  other  fort  of  living. 

But  above  all,  the  Sun  itfelf,  the  great 
objeft  of  heathen  worfhip,  is,  by  fome  of  our 
own  learned  countrymen,  fuppofed  to  be  pro¬ 
bably  the  place  of  Hell.  Or  which  Mr, 


(b)  Priudpia ,  p.  466. 
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Swinden  hath  written  a  treatife  called,  “  An 
enquiry  into  the  nature  and  place  of  Helh,;> 


Chap.  V, 


'This  Survey  of  the  Heavens  teaches  us  not  to 
overvalue  the  World ;  with  Reflections  of 
the  Heathen  Writers  thereupon . 

PRom  the  confideration  of  the  prodigious 
magnitude  and  multitude  of  the  heaven¬ 
ly  bodies,  and  the  far  more  noble  furniture 
and  retinue  which  fome  of  them  have  more 
than  we,  we  may  learn  not  to  overvalue  this 
world,  not  to  fet  our  hearts  too  much  upon  it, 
or  upon  any  of  its  riches,  honours,  or  plea- 
fiires,  For  what  is  all  our  globe  but  a  point, 
a  trifle  to  the  univerfe!  a  ball  not  fo  much  as 
vifible  among  the  greatefl  part  of  the  Heavens, 
namely  the  fix’d  liars.  And  if  magnitude  or 
retinue  may  dignify  a  Planet,  Saturn  and  Ju¬ 
piter  may  claim  the  preference:  Or  if  proxi¬ 
mity  to  the  moil  magnificent  globe  of  all  the 
fyftem,  to  the  fountain  of  light  and  heat,  to 
the  centre,  can  honour  and  aggrandize  a  Pla. 
net,  then  Mercury  and  Venus  can  claim  that 
dignity.  If  therefore  our  world,  be  one  of 
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the  inferior  parts  of  our  fyflem,  why  fhould 
we  inordinately  feek  and  defire  it  ?  But  above 
all,  why  fliould  we  unjuftly  grafp  at  it,  and 
be  guilty  of  theft  or  rapine,  lying  or  cheating, 
or  any  injufiice,  or  fin  for  it  ?  Why  fliould 
we  facrifice  our  innocence  for  it,  ir  part  even 
only  with  a  good  name  for  it,  which  Solomon 
faith  (a)  is  rather  to  he  chofen  than  great  rich - 
es  ?  Why  fliould  we  do  thus,  if  e  were  fure 
of  gaining  the  whole  terraqueous  globe,  much 
lefs  do  it  for  a  final!  pittance  of  it,  as  the  bed 
empire  in  the  world  is?  For  as  our  blefied  Sa¬ 
viour  argues,  Matt.  xvL  26.  “  What  is  a  man 
profited,  if  he  fhould  gain  the  whole  world 
and  lofe  his  own  foul  ?  or  what  fliall  a  man 
give  in  exchange  for  his  foul?” 

But  palling  over  the  arguments  which  Chrifii- 
anity  fuggefls,  let  us  fee  hew  fome  of  the 
heathen  writers  defcant  upon  this  fubjeX. 
Pliny  (b)  is  very  pathetical  in  his  reflexions, 
when  he  had  fhewn  what  little  portions  of 
the  earth  were  left  for  us,  and  what  large  traXs 
were  rendered  (as  he  thought)  ufelefs,  the 
frigid  zones  being  frozen  up  with  exceflive 
cold,  the  torrid  zone  being  burnt  up  (as  the 


(a)  Prov.  22.  1. 

(b)  Nat .  Hift.  L,  2.  c.  68, 
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|  opinion  then  was)  with  an  exceffive  heat,  and 
other  parts  drowned  by  the  fea  lakes  and  ri¬ 
vers,  and  others  covered  with  large  wroods, 
defarts,  or  barren  mountains:  he  then  ex¬ 
claims  thus,  Hae  tot  portiones  terrae,  &c. 
i.  e .  Thefe  little  parcels  of  land  which  arc. 
left  for  our  habitation ;  yea,  as  many  have 
taught,  this  point  of  the  world  vfor  no  other 
is  the  earth  i  refpeft  of  the  univerfe)  this  is 
the  matter,  this  the  feat  of  our  glory:  Here  it  is 
we  bear  our  honours ;  here  we  exercife  our 
authority;  here  we  covet  riches;  here  mankind 
makes  a  budle;  here  we  begin  our  civil  wars,, 
and  foften  the  earth  with  mutual  /laughters.5® 
And  then  having  fhewn  how  by  fraud  and  vio¬ 
lence  men  drive  to  enlarge  their  edates,  faith 
he,  “  What  a  little  part  of  thofe  lands  doth 
he  enjoy?  And  when  he  hath  augmented  them, 
even  to  the  meafure  of  his  avarice,  what  a 
poor  pittance  is  it  that  his  dead  body  at  lad: 
podefleth?”  Thus  Pliny.  And  after  the  fame- 
manner  Seneca  refle£ts  upon  the  matter  (c) 
when  he  fhews  how  virtue  tends  to  make  a  man. 
compleatly  happy  ;  among  other  things,  by 
preparing  him  for  the  fociety  of  God,  by 

|  .  O  3 

(c)  Nat.  QuaeJL  L.  Praef  - 
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nabling  the  mind,  to  foar  above  the  things 
here  below,  and  to  make  him  laugh  at  the  coft- 
ly  pavements  of  the  rich,  yea,  the  whole  earth 
with  ail  its  wealth.  “  Nec  enim  potefl,  faith 
he ,  ante  contemnereporticus,  &c.  u  e .  “  A 
man  can  never  be  able  to  flight  the  (lately 
piazzas,  the  noble  roofs  fhining  with  ivory, 
the  curioufly  clipped  woods,  and  the  plealant 
rivulets  conveyed  to  the  houfes,  untill  he  hath 
furveyed  the  whole  world,  and  fpying  from 
above  our  little  globe  of  earth,  covered  in  a 
great  meafure  by  the  fea;  and  where  it  is  not, 
is  far  and  near  fqualid,  and  either  parched 
with  heat,  or  frozen  with  cold,  he  faith  to 
himfelf,  Is  this  that  point,  which  by  fire  and 
fword  is  divided  among  fo  many  nations  ?  O 
how  ridiculous  are  the  bounds  of  mortals ! 
The  Ifter  bounds  the  Dacians,  the  Strymon 
the  Thracians,  Euphrates  the  Parthians,  the 
Danube  parteth  the  Sarmathians  and  Romans, 
the  Rhine  gives  bounds  to  Germany,  the 
Pyrenees  to  France  and  Spain,  and  between 
./Egypt  and  ./Ethiopia  lie  the  vaft  unculti¬ 
vated  fandy  defarts.  If  any  could  give  hu. 
man  underftanding  to  ants,  would  not  they 
too  divide  their  molehills  into  divers  provinces? 
And  when  thou  lifted  up  thyfelf  in  thy  truly 
great  providence,  and  (hail  lee  the  armed  hods 
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pafling  here,  and  lying  there,  as  if  fbme  great 
matter  was  to  beaded,  confider  that  this  is  no 
more  than  the  running  of  ants  in  a  molehill. 
For  what  difference  between  them  and  us,  but 
only  the  meafure  of  a  little  body  ?  That  is 
but  a  point  in  which  thou  failed,  in  which 
thou  waged  war,  in  which  thou  difpofed  of 
kingdoms.  But  above  there  are  vad  fpaces, 
to  whofe  pofleffion  the  mind  is  admitted,  pro¬ 
vided  it  brings  but  little  of  the  body  along 
with  it,  that  it  is  purged  of  every  vile  thing, 
and  that  it  is  nimble  and  free,  and  content  with 
finall  matters.”  And  fo  he  goes  on  to  diew* 
that  when  the  mind  is  once  arrived  to  thofe 
celedial  regions,  how  it  comes  to  its  proper 
habitation;  is  delivered  from  its  bonds;  hath 
this  argument  of  its  Divinity,  that  divine  things 
delight  and  pleafe  it,  and  is  converfant  with 
tL.eiu  as  its  own  ;  that  it  can  fecurely  behold 
the  riling  and  fettings  and  various  courfes  of 
the  dars;  that  it  curioufly  pries  info  all  thofe 
matters,  as  nearly  appertaining  to  it  (el  f ;  that 
then  it  contemns  the  narrow  bounds  of  its  for¬ 
mer  habitation,  it  being  but  a  rriding  fpace, 
of  a  few  days  journey,  from  the  utmod  limits 
of  Spain  to  the  very  Indies;  whereas  the 

celedial  regions  afford  a  path  for  the  wander- 

G  a 
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ing  of  the  fwifteft  flar  for  30  years,  without 
any  reflftance  ;  in  which  regions  he  tells  us 
the  mind  arrives  to  the  knowledge  of  thofe 
things  at  laft,  which  it  had  before  long  en¬ 
quired  after,  and  there  begins  to  know  GOD» 
Thus  Seneca;  which  fliali  fuffice  for  this  third 
inference. 

Chap,  VI. 

That  *we  Jbould  afpire  after  the  heavenly  State , 

I  Shall  only  deduce  one  thing  more  from  my 
preceeding  view  of  the  Heavens,  and  that 
is,  to  afpire  after  the  heavenly  hate,  to  feek  , 
the  things  that  are  above.  We  are  naturally 
pleafed  with  new  things;  we  take  great  pains, 
undergo  dangerous  voyages,  to  view  other 
countries :  with  great  delight  we  hear  of  new 
difcoveries  in  the  Heavens,  and  view  thofe 
glorious  bodies  with  great  pleafure  through 
our  glafles.  With  what  pleafure  then  fhall 
departed  happy  fouls  furvey  the  mod  diftant 
regions  of  the  univerfe,  and  view  all  thofe 
glorious  globes  thereof,  and  their  noble  ap¬ 
pendages  with  a  nearer  view?  Only  let  us 
take  efpecial  care  to  u  fet  our  affe&ions  on 
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things  above;”  to  be  (i  fpiritually  not  carnally- 
minded;  ’  an  1  lb  to  “  run  the  race  which  Chritt 
hath  fet  before  us,  ”  that  we  may  arrive  to 
that  place  which  he  hath  prepared  for  his  faith¬ 
ful  fervants,  that  he  may  “  receive  us  unto 
himfelf,  that  where  he  is,  there  we  may  be  alfo ; 
in  whole  prefence  is  fulnefs  of  joy,  and  at 
whofe  right  hand  are  pleasures  for  evermore.” 
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